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1 Introduction

1 Introduction

1.1 What Is “Linux”?

The actual “Linux” is thekerne| the “heart” of every UNIX operating system.

But the kernel alone does not constitute an entire operating system. Especially in
UNIX there is a huge amount of free software available; this means that practi-
cally any standard tools in Unix are also available in Linux. It is these programs
which make the operating system what it is.

Many of these tools ar@NU versions (GNU) of these Unix programs and many

of them offer enhanced features over the originals. Of theseGiild C/C++
compiler, one of the best compilers available, is probably the most famous pro-
gram. We should not forget the many tools, small and large, which can be used
on the command line, in shell scripts or as fully fledged programs; from the shell,
file and text utilities such ased, awk andperl to editors likevi or complete work-
environments lik&Emacs.

What makes Linux complete dFree86™ (current version, 4.0.3), thé Win-

dow System(currently X11 Release 6.4) for PC-based UNIX systems. This port
is part of the official X11R6.4 distribution of th& Consortium, Inc, and is
therefore fully, compatible with that standard.

All these components, together with many other tools, applications and amuse-
ments (e.g., games), make up the system knowhimsx. There is a large
amount of free software available, and there are many ways to put a Linux system
together.

At this point the Linux distributions come into play, in this case, SUSE Linux. A
distribution is a selection from a wide palette of free software. The end product
is, in the case of the SUSE Linux CDs, over 1000 software packages.

Note
SuSE Linux includes, in addition to free software — software in which the
source-code is included on the CD-ROMSs, software packages that, for dif-
ferent reasons, SUSE can only offer in compiled form.

Due to the fact that distributions are offered free on the Internet, updating your
system does not necessarily mean buying a new distribution.




1.2 Purpose of this Book — Notes on Usage

This book should not and cannot be a replacement for more detailed literature
which should allow an interested user to dig deeper into the fascinating world of
high-performance computing for this, refer to the bibliography at the end of
the book (Chaptet3.6page344).

The dynamics of Linux and of free software is a big challenge as far as writing a
handbook is concerned. It must keep up with the most recent developments and,
at the same time, remain suited for those new to the Unix world without boring
experienced Linux users. The book in front of you attempts to do justice to all
these requirements.

The aim of this book is to allow Linux beginners an encouraging start on a voyage
of discovery through the new system.

The book is basically divided into the following sections:

Installation: ~ This section guides the Linux novice with a documented example
installation (ChapteR page9). It points out possible sources of error and
provides concrete help with problems.

YaST 2: The usage o¥aST 2, the SuSE installation and administration tool, is
described in Chapt&t? page?”.

YaST: The usage o¥aST , a text based tool to configure SUSE is described in
Chapter3 page51. Chapterd page93 explains how to boot the kernel.

Graphical User Interface: ~ Activating and setting up the X user interface is the
subject of Chapteb pagel25

Sound, Scanner, Notebooks, Printing etc.: In Chapters$ pagel73through8
page205the capabilities of your hardware are explained.

The Linux Kernel:  Here we get down to the heart of the matter. The Linux ker-
nel is introduced in Chapt& page237and Chaptel O page245, providing
you with a guide on how to compile and install your own kernel.

Update, Software Packages, Booting:  Several update strategies as well as soft-
ware management are introduced (Chaptepage279), special features
of SUSE Linux are covered and the boot concept is explained (Chapter

page311).

Special Features of SUSE Linux:  Here you will learn more about the file sys-
tem and the gX environment of SUSE Linux. Special software packages and
system configuration files will also be discussed here.

The SuSE Linux Boot Concept:  In this Chapterl3 page311 you will read
details on thenit program and the several runlevels.

KDE2 - Usage and Configuration: ~ Here you will learn how to use KDE2, the
default graphical desktop for SUSE LinukKonqueror, the file manager of
KDE2 will also be introduced here.



1.2 Purpose of this Book — Notes on
Usage

Working With the Shell:  In Chapter?? page??you will get some useful in-
formation on the shell. So, you are able to use the system with a text based
interface.

Help: Here we will give you ways to get help online.

Technical Appendix  In the appendix you can find a list of the most important
configuration files, the most frequently used key combinations, example files,
a licensing agreement, details on the SuUSE support, and much more.

Bibliography and Index  If there is something you still haven’t found yet, you
should consult the extensive bibliography. Either to find the place which
explains important concepts, or simply to increase your general knowledge
about Linux, Unix or computers.




1 Introduction

1.3 Typographical Conventions — or What Does

“earth:” # Is

" Mean

The typographical conventions used in this guide are explained in Table

Text layout

Meaning

LINUS TORVALDS
GNU Emacs (emacs)

Adabas D
/etc/passwd
<file>

PATH

192.168.1.2
Is
‘news’

earth:”™ # susehelp

newbie@earth:/tmp > Is

C:\> fdisk

Alt

@)+ @) + @eD)

"Permission denied"
‘System update ’
Duesentrieb

important persons

the programGNU Emacs, is invoked with
the commanémacs

the productAdabas D

file or directory name

when entering a commanfile  should be
replaced by the actual value; you shontat
enter the angled brackets!

the environment variable with the name
PATH

value of a variable

the commands

the usernews’

‘root’  -shellin the directory (‘~' stands
for the “home directory” of the respec-
tive user), you should enter the command
susehelp — hereearth is an example of
the name of a computer (hostname).

in the shell of the usenewbie’ in direc-
tory /tmp , type the commant

at the DOS prompt, type the command
fdisk

key to press, here the key “Alt”

when ‘+' is “added” all keys are to be
pressed at the same time; keys to be pressed
sequentially are separated by a space only
system messages

menu entry System update
company “Duesentrieb”

Table 1.1: Typographical conventions used in the text layout

1.4 Additional Linux Documentation

Support Database

Many solutions to well-known problems are already available. These are pre-
sented in our Support Databasé@t://sdb.suse.de/en/sdb/html/index.
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1.4 Additional Linux Documentation

html . We recommend that you look there first!

Besides the online Support Database, the complete Support Database can also be
found in packagedb_en , seriesdoc on your SUSE Linux CD. Those articles
can be read using any WWW browser.

Hypertext Help

A major part of the documentation is availablehypertextform. To start the
hypertext system, rususehelp . Depending on whether X Windows is run-
ning, a browser with or without graphical interface will be started for reading the
documentation.

Additional options for the help system can be displayed by invoking
newbie@earth:/home/newbie > susehelp --help

Texinfo and Info

Some program packages include documentation in Texinfo format, which is an-
other hypertext variant. These files can be read witsviewer (info ) or by us-

ing theEmacs (emacs) info mode. In X Windows, you can uskinfo (tkinfo )

or the olderxinfo; on the other handinfo (xinfo ) is only a bare-bones X pro-
gram. In addition, these documents can be read in the SUSE help system.

Manual Pages

The usual way to get information about programs or commands is to invoke the
commandnan.

newbie @earth:/home/newbie > man <command>
displays an overview of the tasks and options of each command.

The manual pages — often abbreviated to “manpages” — can be read via the SUSE
help system; see sectidm.

FAQ's, HOWTO’s and README'’s

The directorylusr/share/doc contains subdirectories with information about
the corresponding packages. There you will often find the missing command
option, the name of the configuration file you could not find anywhere else, etc.
In any case, it is worth looking there before deleting the software. The directory
lusr/share/doc/faq should be pointed out. In it, lists of frequently asked
guestions and appropriate answers on a wide variety of problems are placed if the
packagemanyfags , seriesdoc is installed. The directorjusr/share/doc/

howto contains “recipes” explaining how to install certain packages or what to
do when you encounter problems.

In Linux the programiess is used to read files. Although the file is compressed
(.gz2),less is smart enough to handle this.
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newbie@earth:/home/newbie > cd /usr/share/doc/howto
newbie@earth:/usr/share/doc/howto > less DOS-to-Linux-HOWTO.gz

In the directorydocu/howto  on the first CD there can be found the most current
versions, at the time of the CD going to press, of thest importanHOWTO

files. It is certainly worth taking a look in this directory! These files are un-
compressed; they can therefore be read comfortably, even before installation (in
DOS, for example, withype ).

Kernel-specific questions and answers can be obtained from
lusr/src/linux/Documentation . This is only available if you have in-
stalled the kernel source (packdmex or packagéx_suse ), which is highly
recommended anyway. Furthermore, there are many useful hints in the kernel
source subdirectories, and, for the brave, even the kernel sources themselves.

If you have a question which is not answered in this book, please look at the
sources for more information since the scope of this book is limited.

Free Books

The packagéooks , seriesdocl (Documentation) contains some books in Post-
Script format. You can view these books with the packggyéew , serieggral
(Graphics) or packaggy, seriegral (Graphics) —if you don't care about trees
you can print them as well. Before printing, you should ask yourself whether it
might be more economical to buy the book.
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2 Installing SUSE Linux

2.1 Installation with YaST?2

2.1.1 Introduction

On the following pages, you will find instructions for installing SUSE Linux with
YaST2. We will show you a quick and easy way to run Linux on your computer.

2.1.2 Starting Your System from CD—ROM

To prepare the drive, start your computer and insert the first SUSE Linux CD or
DVD containing the necessary Linux configuration applications into your CD
ROM.

SuSE Linux will now be started for installation from the selected medium.

Boot Settings

If the machine does not boot from the CD—-ROM,, it will have to be started with
the SUSE Linux boot floppy. The start screen will appear and the installation will
begin.

If your machine does not boot from the CD—ROM, you will have to change the
settings in the computer’s BIOS.

Atinitial start-up, a diagnosis of the computer’s hardware will be carried out and,
among other things, the random access memory will be tested. You will be able
to recognize this at the system memory count. At the bottom of the screen, you
will be told which key calls up the BIOS setup is. Usually, this is@@) or (F1)

key. Press the key specified and the BIOS setup will appear.

If your machine is equipped with an AWARD BIOS, this entry will be labeled
BIOS FEATURES SETUP. Other manufacturers use similar entries such as AD-
VANCED CMOS SETUP. Select the corresponding entry and confirm(w#).
Relevant for your purposes is the sub-item normally listed as Boot Sequence (of
the drives). The default setting for this is usually C, A or A, C. In the first exam-
ple, when booting, the machine will search the operating system on the (C) drive
and then, on the (A) drive.

Select Boot Sequence 'and then press th@id 1) and(Bid__|) keys until the

A, CDROM, Csequence is shown.

Next, exit these settings by pressing key. In order to save the changes,

select SAVE & EXIT SETUPor press(F10). At this point, you will be asked if
you want to exit the BIOS setup and save these new settings.




2 Installing SUSE Linux

If you have a SCSI CD-ROM drive, you will have to call up its BIOS — in the
case of a Adaptec host adapter, +(A). Select Disk Utilities ", the
system will check the hardware installed and display the corresponding informa-
tion. Make note of the SCSI ID for your CD-ROM. Next, exit the menu with

in order to openConfigure Adapter Settings ". You will find * Boot
Device Options 'under ‘Additional Options '. Select this menu and press

(+==). Now enter the CD—ROM drive ID you wrote down before and again, press
(+=>). You will return to the start screen in the SCSI BIOS by pressig)
twice, which can be exited by confirming witkés’ to reboot the machine.

2.1.3 The Opening Screen

A screen as in Figurg.1 shows you that SUSE Linux is ready to be booted for
the installation. Be sure to selethstallation " here (the default selection).
Either wait a few seconds or just pré&sseer ) to load the kernel.

A few seconds later, SUSE Linux starts loading a minimal Linux system which
takes over the rest of the installation procedure. A number of messages and copy-
right notices will then appear on the screen. At the end of the loading process,
theYaST2 program will start, and a few seconds later, the graphical interface of
YaST2, the SUSE Linux installation program, will be displayed.

Installation

Hanual Installation
Rescue System

Hemory Test

boot options: linu#

F2=Text mode F3=VGA (640x480) F4=SVGA (800x600)

Figure 2.1: The initial boot screen

2.1.4 YaST2 Takes Over

Now the actual installation of SUSE Linux starts with ¥ T2 installation pro-

gram. Figure2.2 on the next page shows you what the screen will look like.
During this phase, the hardware available on your system is checked and pre-
pared for the installation. A bar in the middle of the screen shows the progress
of the installation.

All YaST2 screens have a common format. On the left, help texts are shown,
providing information on the current help topic. All entry fields, lists and buttons

10
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on theYaST2 screens can also be accessed by your mouse. If your cursor doesn't
move, your mouse has not been automatically recognized by Linux. You will
then need to use your keyboard.

The Linux Experts

SuSE

Figure 2.2: The hardware analysis

2.1.5 Selecting a Language

SUuSE Linux andvaST2 are adapted to use the language you have selected. En-
glish is the default setting for the English distribution of SUSE Linux. These
settings can be changed individually.

The Linux Experts

SuSE

Choose the
language to be used
during installation and
for the installed
system.

Select next to
continue with the nesxt
dialog. If you wish to
change your
selections in a later
dialog, you can use
the back and next
buttons to switch back
and forth between the
installation dialogs.
Naothing wih happen
to your computer until
you caonfirm all your
selections in the last
installation dialog.
‘ou can select Abort

AAAAAAAA

Figure 2.3: Selecting the language

If your mouse cursor still doesn't work, press key repeatedly until the
‘Next ' button appears, then press (&e>) key.
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2.1.6 Mouse Pointer

If YaST2 didn’t recognize your mouse type automatically, an entry screen will
appear as shown in Figue4.

Tha Linux Experts
SuSE

asTe could not identify
your mouse. Choose the
mouse type attached
10 Your compLter,

Use the arrow keys to
select a mouse. If the
selection bar does not
move, hit the Takkey
(mayhe repeatedly) until
it does.

Use the Test bution to
apply and test the
selected settings.

Mouse configuration

Elease choose your mouse tupe from the list

PS/2 mouse (Aux-port)

Microsoft compatible serial mouse - (yS0 - COM1)

Microsoft compatible serial mouse - (ttyS1 - COMZ)

Microgoft Intelimouse — 3 buttons and wheel - (yS0 — COM1)
Microsoft Intelimouse — 3 buttons and wheel - (tyS1 - COM2)
Mouse Systems serial mouse - (HYS0 - COM1)

Mouse Systems serial mouse - (tyS1 — COM2)

Mouse Man protocol (serial Logitech mouse) — (yS0 - COM1)
Mouse Man protocol (serfal Logitech mouse) - (tusS1 - COME2)
0Old Logitech serial mouse (series 3) - (ttyS0 — COM1)

0ld Logitech serial mouse (series 9) - (tyS1 — COM2)

If you gelect None, you Logitech busmouse

have o use the =]
keuboard as described 3un Mouse - (/devf_stnmnuse) e s [=
in the manual.

[ Back I [ Abort Installation I L hewt

Figure 2.4: Selecting the mouse type

To select your mouse type, use thgand(]) keys. If you have documentation
for your mouse, this should provide you with a description of the mouse type.
Select the mouse type from the list. Confirm your selection either by

* pressing théait ) + (7) keys or
* pressingTab) and then confirming this witf—).

Now you can test to see if your mouse is working. If the mouse cursor on the
screen follows your movements, then your mouse is configured correctly. If the
cursor doesn’t move, select a different mouse type and try again.

2.1.7 Keyboard and Time Zone

The next step (Figur2.5on the next page) involves the keyboard layout and the
time zone. In the fieldHardware clock set to ', you can choose between
local time  andGMT Your selection depends on the clock settings in the BIOS
of your computer. If this is set t6MT SuUSE Linux will automatically apply the
time change for Daylight Savings, Standard Time, and vice versa.

Now select the desired keyboard layout. Usually, this corresponds to the lan-
guage you chose. Select the correct time zone in the other column.

2.1.8 Update or New Installation

Now you can choose eitherigéw installation "or an ‘Update ’ installation.
The ‘Update ' installation is only for systems that already have a SUSE Linux
version installed. Click onNext ' to resume installation (Figur2.6on the facing
page). In this chapter, we will only descrif¢ew installation .

12
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The Linux Experts
SuSE

Choose the Basic Configuration
keyboard layout Keyboard la
you want to use r
during installation and
for the installed
system.

Then select the
appropriate
timezone: Choose
the country or region
where you are
located.

Specify whether your
machine's hardware
clock is set ta local
time or GMT.

Most PCs that also Keyboard test: Hardware clock set to

have other operating | local time s
systems installed (ke

Microsoft Windows)

i 1 i, [ Back I [ Abort Installation I
Marhines that have

yout

French (Switzerland)

German Us/East—Indiana

German [Swiss) Us/Eastern

Greek USHawail
Us/indiana-Starke
Usmichigan

Figure 2.5: Selecting the keyboard layout and time zone.

Tha Linux Experts
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Select new Install SUSE Linux
installation if there is
no existing SUSE
Linu system on yaur
machinge or if you
want to completely
replace an existing

SUSE Linux sustem, Please select

abandoning all its . .
configuration settings. ® new installation

select update an O Update an existing system
existing system to @ Bl {retalEd susten
upgrade a SusE Linux

system already
installed on your
machine. This option
will preserve
configuration settings
from uyour existing
system whenever
possible.

[ Back I [ Abort Installation I L Newt ‘

Note
How the installation proceeds will depend on the installation method you
have chosen and the components in your computer. For this reason, certain
dialogs may not appear in the following pages on your screen.

2.1.9 Selecting a Hard Disk

In the new installation, only one dialog will be shown for the hard disk (Fig-

ure2.7 on the next page). All the hard disks detected on your computer will be
shown. Choose the disk on which you would like to install SUSE Linux. There
is not much risk in selecting the hard disk. No existing data will be deleted and
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no changes will be made to your system at this point. This option is provided in
the menu, Custom partitioning - for experts ’

Tha Linux Experts » Yasi B
sgﬁuse ol le—as—e-0-8

All hard disks that Preparing Hard Disk — Step 1
have been
automatically
detected on your
SYstern are shown
here. Please select
the hard disk ta install
SuSE Linux an.
Under certain
conditions nat all of
your hard disks can
be auto-detected
properly. If you wish
to install SUSE Linux
on such a hard disk,
you might want to use
YaST1 as described
in the manual.

For expens, there is
the custom
partitioning option
for full control of

® 1: 1.5CS| 8.54 GB, /devisda, IBM-DNES—3031T0W
3 2: 2. 5CS| 8.54 GB, /devisdl, IBM-DNES-303170-XEW

Choose a hard disk
|’O Custom partitioning - for expers

[ Back I [ Abort Installation I L hewt

Figure 2.7: Selecting the hard disk where SUSE Linux is to be installed

Preparation — Standard

YaST2 will now show all partitions present on the hard disk chosen (Figu8en

the facing page). The free storage space is shown and automatically selected. If
you want to assign more disk space to Linux, you can free up more disk space by
following the order from the last to the first partition. If you have three partitions
you can choose the first and the third for Linux and the second will be available
for other operating systems to use.

If you click on ‘Entire hard disk  ’, the entire hard disk and all the Linux
partitions will be made available.

Caution: If you should decide to install Linux on the entire hard disk, all your
previous data will be deleted!

During the course of the installation proce®sST2 will verify

» whether there is sufficient storage for a minimum installation and

« whether the three standard partitions used by Linux can be created.

If this is not the case, you will prompted to alter your selection. If there is
enough storage spaceaST2 will apply your settings so that the entire hard disk

or selected partitions can be distributed over the three default partitions: boot,
swap and root.

Caution

If you choose ‘Use entire hard disk ', you will lose all the information
on your hard disk!
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The Linux Experts b
- xosag
SuSE VR SSOROREOROS0=0T

Please select where Preparing Hard Disk - Step 2
on your hard disk
SUSE Linuxis 10 be
installed.

You can either use
the entire hard disk
or one or mare of the

partitions or free »
regions shawn. The Choose partitions that can be erased
selected space must to make room far SUSE Linux:

be contiguous.
You must start your
selection with the
highest numbered 4 1:  133.34 MB, Linux swap (/dev/sdh1)
partition. You can't 4 2: 4.47GB, Linux native (‘dewssdh2)
L4 3

select partitions 'in " ‘
the middle'. 3.94 GB, Linux native (/des/sdh3)

Motice: If you select a
region that is not
shown as fres, you

might loose existing [ Back ] [ Abort Installation I
data on your hard

[ Installing an:

I 2. SCSI, 8.54 GB, /devisdly, IBM-DNES-309170-XEW

Figure 2.8: Selecting the partitions where SUSE Linux is to be installed

Preparation — Adjusting a Windows Partition

Windows 9x/ME is most likely located on the hard disk you selected. If this is
the case, there is not enough space available for SUSE Linux. So, you are faced
with two options: You can either completely remove Windows 9x/ME from your
hard disk or you can shrink the Windows partition so that you will have enough
space to install SUSE Linux (Figuge9).

If you decide to remove Windows 9x/ME, you should be aware that all the data
will then be irrevocable lost.

Tha Linux Experts
SuSE

Please select whera Preparing Hard Disk — Step 2
on your hard disk
SUSE Linuxis 10 be
installed.

You can either use
the entire hard disk
aor one ar mare of the

partitions ar free ”
regions shown. The Choose partitions that can be erased
selected space must 1o make room far SUSE Linux:

he contiguous.
You must start your
selection with the
highest nurmbered B8 1: 133.34 MB, Linux swap (/dew/sdo)
el o B 20 4.47 GB, Lnux native (dev/sdb2)
o a:

select partitions 'in 0 0
the middle'. 3.94 GB, Linux native (/dev/sdh3)

Motice: If you select a
region that is not
shown as fres, you
might lonse existing Back
data on your hard [ — I

 Installing on:

I 2. SCSI, 8.54 GB, /devisdh, IBM-DNES-303170-XEW

[ Abort Installation I [ et

Figure 2.9: Available options for Windows patrtitions.

SuSE Linux can also coexist with other operating systems on your machine.
If Microsoft Windows is already installed on your machine and the hard disk
selected for SUSE Linux only has one partition with Windows (which is normally
the case for pre-installed machines), you can shrink the part of your hard disk
reserved for Windows without having to remove the operating system to install
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SuSE Linux.

Before shrinking the Windows patrtition, you should boot Windows first. Run
both thescandisk anddefrag programs. Scandisk and Defrag will scan the
files used in Windows and attach them to the beginning of the had disk before
SuSE Linux subsequently scans the Windows part of the hard disk itself. This
accelerates the reduction process.

YaST2 shows, in the first bar graph, how much memory Windows is currently
occupying and how much hard disk memory is still available. The second bar
graph suggests how the new hard disk should be repartitioned (FAdwde You

can accept this suggestion or, to the most extent, customize the size limits using
the slide-control.

Tha Linux Experts
SﬁuSE 23—~ 2—8

Choose the new size Resizing the windows partition
for your Windows
partition.

The actual resizing,
will be performed only
after you confirm all
your selections in the

last installation dialog.
Until that point, your
wWindows partition will
remain untouched.

After installation:
If you decide you
don't want 1o resize
your Windows
partition at all, use the

Linux
800 MB

back hutton. Windows free (MB) Linu (ME)
The upper bar graph 700 E (-} 00 E
displays the current !
situation. The lower

bar graph displays the

situation after the [ Back I [ Abort Installation I U hext
installation, i.e. when

Figure 2.10: Adjusting the Windows partition.

Note

If you have previously optimized a swap file in Windows, you should save it
(fixed upper and lower limits of the swap file), as this range would otherwise
be distributed over the entire hard disk space. Windows attributes swap files
a special, invisible label. Defrag does not usually move such files because
very old copy protection mechanisms in some older applications are based
on this same label.

Caution

The Windows Resizer only works if your machine has a hard disk with ex-
actly one Windows partition (this is the case for almost all pre-installed Win-
dows machines). Otherwise, you will have to partition your hard disk by
hand.
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2.1.10 Scope of Installation

Specify which software is to be installed on your computer (Figuid). SUSE
Linux provides four base systems for this:

e Minimum system
By selecting Minimum system ', a fully functional Linux operating system
will be installed which is geared towards a text-based mode. This mode looks
similar to DOS mode. This selection could be the right choice for you if you
have limited space on your hard disk available, but would still like to use the
basic functionality of SUSE Linux.

» Default system
If you opt for ‘Default system ’, a well-balanced basic software environ-
ment will be installed on your system. This contains everything you might
need at the beginning. It includes a graphical user interface, games, office
packs, CD player, editors, etc. If you have no previous Linux experience,
you should chooseDefault system ’

» Default system with Office
In the selectionDefault system with Office ', a wide array of office
applications are available which incorporate word processing, spreadsheets,
drawing tools and a daily planner which you can use to optimize your PC as
an office workstation. If you still need a well-balanced software system for a
fully functional office environment, you should choose this option.

 All packages (very time-consuming)
If you would like the whole range of SUSE Linux software, choosié
packages (very time-consuming) ". This requires more than 6 GB free
disk space. Note: Thisis calledll packages (very time-consuming) '
because it does not make sense to install all the software from the 6 SuSE
CD-ROMs, since some applications are mutually exclusive.

The Linux Experts F
- vasi,
SuSE D506 T=8 1

The SuSE Linux Software Selection
Default system is a
2nod software
selection for most

Software

users. You will not )
need to insert all of 3 All packages (very lime—consuming)
the CDs that come @ Minimum system

wi}h SuSElLimuxIDr Q Default sustem

lhd‘z‘S‘EIEE‘“U'}- Q' Minimum graphical system twithout KDE)
AULERE) SHRETR ® Defaull sustem with Office

from the other CDs .
can alwaus be @ All packages (very time-consuming)
installed later.

Default with Office =

extends this default

system {0 include
poverful graghical
office applications.
The Minimal system
includes just the bare

[ Abort Installation I L Next i

Figure 2.11: Selecting the size of installation
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Note

Along with the base systems, ‘Minimum system ’and ‘Default system ’,
you can choose additional components and software. To increase storage
space for SUSE Linux later on, click on ‘Back’ until you get to item 2.1.9
page 13. There, you can redefine the new hard drive storage.

Selecting Software

If you have made theDetailed selection ', you can now choose different
groups of software packages such as multi-media or games to be installed in
addition to the previously selected software packages (FRd.

Choose the desired software from the entries provided.
At this stage in the installatioiyaST2 offers two further options to choose from:

« Commercial software
If you are interested in the Commercial Linux applications, go to SeétibiQ

 Selecting individual packages
You may also select individual software packages within a group. Go to
Section2.1.100n the next page.

In both casesyaST2 will return you to the detailed selection.

The Linux Experts
& M YaST
SuSE -5 2-—5—6—-D=B

Detailed Software Selection

Select categories of
software to install,
The base system will
always be installed.
The software
categories
automatically include
other system
components as
required, i.e. if you
=select a deskiop like
KDE or GNOME, the X
wWindow Systerm will
automatically be
installed.

Software categories
may overlag, i.e. there
may he software
packages that belong
to suttimedia as well
as to KOF. That's why

Categories

O pevelopment

O Games

O Gnome system
O All of KDE

[0 KDEZ packages
O multimedia

O network/Server
[}

Install available sources

1.24 GB required digk space

[ Commercial software... I[ select single packages... I

[ Back I [ Abort Installation I L Next

Figure 2.12: Selecting additional components

Commercial Software

According to the SUSE philosophy, all commercial software products are listed
in separate series. Here you can find a wide variety of applications such as
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office products, games and much more. It is well worth having a closer look!
If you have selected the optiol€ommercial Software ' under ‘Detailed
Software Selection ', you will see a screen as depicted in Fig@ré&3which
allows you to select the commercial software packages to be installed. Click
on the desired software package to select it. If you change your mind about
installing one of the packages selected, simply click on it again to deselect it.

The Linux Experts b
- vast.
SuSE D—245.2-9—-5—6—-7—8

Commercial Package Selection

Please select a set Please select or deselect a package with double click
Set | Description |Patkage |Size IDEstriptinn
pay Commerci EY:) IBMJavaz—JAns 0.33 MB JavalTM) Authentication a
IBMJavaz-JAVACOMM 012 MB Java(TM) Communications
IEMJavaz—JRE 24.86 MB IBM Runtime Ervironment fi
IBMJavaz—S0K 52.06 MB IEM® Developer Kit for Linu:
JBuilder 88.12 MB Java development erviron
JBuilder—de 101.35 MB Java development environi
Luratech-5DK 0.66 MB library for integrating Lura!
Luratech-plugin 0.43 MB Metscape plugin for LuraTe
Luratech—sv 1.12 MB X% with LuraTech Wavelet
ac3d_dem 4.12 MB Autocad look-alike graphic|
0 e s i X acroread 15,17 MB Acrobat Reader for PDF file{]
Partition _ Araha 3 Brrsnpia
Vboot 42.91 MB
i .23 GB [ Descrintion I I Apply I I Search I
=g 7.17GB
Required: 1.2¢ G8 Hel_ | cancel | ,

Figure 2.13: Selecting commercial software

Caution

Please note that some of the software packages which can be installed here
do not correspond to the full versions which can be purchased separately.
Some offer limited functionality or can be used only for a certain length
of time while others require registration. The relevant license agreements

provide further information on the usage of these products.
- /

Selecting Individual Applications

As with the commercial packages, the individual software selection allows you
to select additional software packages. Undmtailed Software Selec-

tion ’, if you have chosen the optiorsélect single packages ', you will

get to a screen as shown in Figrd 4 on the next page. Click on the software
packages you want to select. If you change your mind and decide to install one
of the packages you selected, simply click on it again to deselect it.

Caution

In some cases, deselecting certain packages can lead to reduction of your
system’s functionality.

Click on ‘Next ' or ‘ OK to continue the installation.
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Software Single Selection

Please select a set Please select or deselect a package with double click
Set | Description % |F’ackage |Size |Descriptinm ’;l
a Linux Erm ¥ asa_base 0.46 MB SuSE Lnux base package
ap  Programs without X X aaa_dir 0.01 MB SuSE Linux directory structure
apl= Apnli=ware Office X aaa_skel 0.11 MB SuSE Linux Default User
beo  Extreme Linux (Beo X ash 0.43MB ash shell
il Desvelopment (C, C+ X base 1.36 MB Some important GNU packages
doc  Documentation X bash 1.48 MB The GNU Bourne-Again Shell
e Emacs bash1 0.39 MB The GNU Bourne-Again Shell (older
emu Emulators X be 0.22 MB GNU caommand line calculatar
X hdflush 0.01 MB Linux update daemon
O sh " X kein 0.37MB Program for compression of files
Y B S X compat £.95 MB Some libraries In compatibility-versi<]
COMmMre: 0,02 MB _Standard Uree compression oroera

Fastton[Fres space] pal
Vboot 42.91 MB
i 8.23GB [ Descrintion I I Apply I I Search I
fusr 7.17GB
Required: 1.24 GB I Cancel I (o

Figure 2.14: Selecting individual applications

2.1.11 LILO — Introduction

In order to be able to start SUSE Linux or any other operating system on your
computer, you will need a program to help determine whether you want to use
SuSE Linux or another operating system when starting (or booting) the machine.
One such program is the boot managiiO, the “LI nux LO ader”.

YaST2 rrecognizes if you are using another operating system other than SuSE
Linux. Depending on your machine’s environment, there are four alternative
installation steps.

LILO — Multiple Operating Systems

If you already have another operating system instalta& T2 will suggest that

you save the Linux LOader to a floppy. This way, you can start Linux by first
inserting this disk into the drive before switching on your computer. If the disk is
not in the drive, the other operating system will start. Later, you can alternatively
select theILO expert installation inrvaST2 and configure.ILO so that you can
select which operating system should be started at system start.

LILO — SuSE Linux Only

If SUSE Linux is to be the only operating system existing on your computer, the
dialog shown in Figur@.160n the facing page will appear.

LILO — Multiple Hard Disks

If you have two or more hard disks on your comput$T2 can not explicitly
state on its own, from which hard disk the operating system should be booted.
The hard disks will be enumerated bgST2 and the size of the disk space as
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this suggested LILO
installation, select
custom LILO
installation.
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system.
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SuSE

SUSE Linux comes
with a hoot manager,
L0, thatis capahle
of starting Linux as
well as ather
operating systems.
Areasonable LILO
configuration that
warks far most
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here. If you don't like
this suggested LILO
installation, select
custom LILO
installation.

SUSE Linux may be
installed on just about
any hard disk on your
system.

LILO itself needs to be
installed in a location

Figure 2.16: LILO — SUSE as single operating system

well as the drive label will be shown in Linux (e. g. /dev/hda) (Fig2ireron the
next page). Drive labels such as C:, D:, E: ... are irrelevant in Linux.

Note

YaST2 suggests a hard disk to select. If you encounter trouble when restart-
ing the system, you should call up YaST2 again and choose another hard
disk in the item ‘Other configuration '

LILO — When All Else Fails

In rare cases, the dialog will appear as shown in Figlii8 on the following
page. In such caselILO will not automatically be installed to your hard disk.
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System Boot Configuration

SUSE Linux comes
with a boot manager,
LiL0, that is capahle
of starting Linux as
well as other
operating systems.
Areasonahle LILO
configuration that
works for most
systems is suggested
here. If you don't like
this suggested LILO
installation, select
custom LILO
installation.

SUSE Linux may be
installed on just about
any hard disk on your
System.

LILO itself needs to be
installed in a location

There are several hard disks installed in your computer.
Most likely the following disk Is being used for system booting:

1. 5CSl, 8.54 GB, /dev/sda, IBM-DNES-309170W

LILO will be installed on the boot sector of this disk,

Custam LILO installation...

[ Back I [ Aport Installation I Lo Newt

Figure 2.17: LILO — Installation in the MBR

SuSE Linux can, however, be booted from a start disk.

YaST2 will not change the related start settings, but will rather suggest that you
save the Linux LOader to a floppy. This way, you can start Linux by first in-
serting this floppy into the disk drive before switching on your computer. If the
floppy is not in the drive, your previous operating system will start. Once you
are more comfortable using Linux, you can call @iHer configuration '

in YaST2 and change these settings. Then, you will have the option of selecting
an operating system at system startMizO.
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System Boot Gonfiguration

SUSE Linux comes
with a boot manager,
Li1 0, that is capable
of starting Linux as
well as other
operating systems.
Areasonahle LILO
configuration that
works for most
systems is suggested

With the current hard disk partitioning, Linux cannot be started
directly from hard disk.

LILD and all necessary start files need to be installed
on a floppy disk. Any other configuration is not recommended.

here. If you don't like
this suggested LILO
installation, select
custom LILO
installation.

SUSE Linux may be
installed on just about
any hard disk on your
SYstem.

LILO itself needs to be
installed in a location

Custom LILO installation...

[ Back I [ Aport Installation I Lo Next

Figure 2.18: LILO — The most complicated scenario

LILO — Other Configuration

If you chose Other configuration ', a screen will appear as shown in Fig-
ure2.190n the next page.

22



2.1 |Installation with YaST2

In this dialog, you can decide for yourself wheeO is to be installed.
Four possibilities are open to you:

1. Install to /dev/hda (C:) (in the MBR of your hard disk)
2. Create a boot floppy

3. Install a boot manager other thah.O

4. Install to another partition

Install SUSE Linux as a single operating system on your machine, then select
Option 1: to C: . With thisLILO will be installed to the Master Boot Record
(MBR) of your hard disk. Also choose this option if you want to w$eO as

the boot manager for several operating systems. Make sure, however, that your
operating system can be bootedihyO (usually MS-DOS and Windows 95/98).

If you are using several operating systems which you are not sure can be booted
by LILO, or if you do not want to make any changes to the previous start mecha-
nism unchanged, then choose the optioreate boot floppy  '. This way, if

need be, you can boot SUSE Linux from disk.

If you have already installed a boot manager and want to include SUSE Linux
in this boot manager, seleddé not install LILO ". After installing SUSE
Linux you will have to reconfigure the existing boot manager and integrate
SuSE Linux into the boot procedure.

The Linux Experts
. SuSE

LILO {the Linux Custom LILO installation

LOader) can be

installed in numerous

ways: 2 write LILO to the boot disk ('MBR')

- In the MBR (the 3 Create a boot floppy

Master Boot Record). 2 Dan't use LILO to boot (another boot manager required)

This Iz recommended

whenever SUSE Linux

is the only operating ® wiite LILO to angther partiion: 1/devsda

system on the hard
drive, or if you
definitely know that
you can boot all the
other operating
systems with LILO.
The old MBR should
be zaved to disk, as a [ use the 'linear' option
precaution.

— 0n afloppy disk (if

your system has a

floppy disk drive), if -
you want to avoid the s [ Back I [ Ahort Installation I

Kernel boot parameters:

Figure 2.19: LILO — Expert mode

Tip _.

If you install LILO on a boot floppy, do not change anything with your previ-
ous boot mechanism and you can still start SUSE Linux from the floppy at
any time. The option ‘Create boot floppy " is thus the safest alternative
for using additional operating systems.
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2.1.12 Username and Password

Linux is an operating system which allows several users to work on the same
system at the same time. For it to function smoothly, each user needs a user
account which allows them to log on to the system and then to log out again
when they are finished. Setting up user accounts ensures excellent operating
security. Normal users will not be able to change or delete files needed for the
system to work properly. Similarly, a user’s personal data may not be accessed,
modified, or deleted by other users. Every user can set up his or her own working
environment with their favorite applications and settings. Each time they log on
to the Linux system, they will find the environment unchanged.

You can create such a user account yourself using the dialog shown in Fig-
ure2.2Q You will be asked to enter your first name and your last name. You
will also need to specify your username (login name). If you cannot think of a
suitable username, you can click on tlsaiggestion ' button and the system

will automatically generate a username for you.

Finally, you will need to enter a password for your username which you must
repeat to confirm. The username tells the system who you are and the password
verifies your identity.

Tha Linux Experts g
& & YaST
$uSE >-o-o-alle—-8 I

Personalize

Linux s & multi-user
system; several
different users can be
logged in the system
al the same time. In
order to avoid
confusion, each user
must have a unigue
identity if they want to
use Linux.

If you fill out the fields
(First Name and
Last Name), an
account is created for
an user with this
name and a
Password is stored.
when entering a
password, you must
distinguish between
upper and lower case;

First name:
|Tu>(

Last name:
[Linux

User login:

1L Suggestion
Enter a password:

F—

Re-enter the password for verification:

| —

[ Back I [ Abort Installation I ” Next I

Figure 2.20: Entering username and password

Caution

You should be sure to memorize your username and password, as you will
need this information every time you log in.

A password should be between 5 - 8 characters long. It could be as long
as 128 characters, but only the first 8 characters are shown. Linux distin-
guishes between lower and uppercase letters in the password. Accented
characters are not allowed. Special characters may be used, however (e. g.

* ., #,;) as well as the digits 0-9.
. )
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2.1.13 Root Password

root is the name of the superuser, or the system administrator. root is permitted
to do all the things that the normal user is not permitted to do. The superuser
may make changes to the system such as installing new applications or setting
up new hardware. If someone has forgotten their password or has problems with
software, root is able to help them. As a general rule, you should only log in as
root if you wish to carry out administrative tasks such as system maintenance or
repairs. But root is quite risky for everyday use, as root can delete files which
can not be subsequently recovered, or which could disable the system.

This is why you already set your login in the previous screen, so that you can
work on your computer without risking damage to the system. When setting the
password for root, the same rules apply as with every other login. For verification
purposes, the password has to be entered twice (FRj@f. Be particularly
careful not to forget the root password. It can no longer be retrieved at any later
point in time.
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FPassword for "root”, the system administrator

unlike normal users of
the system, who for
instance write texts,
create graphics or
browse the Internet,
the uger "root” exists
on every system and
is called into action
whenever
administrative tasks
need to be performed.
In other words: login
as root whenever you
need, or want, to be
the system
administrator, and
only then.

Because the root user
is equipped with
extensive
permissions, the

Don't forget what you enter here!

Enter a password for the root user:
I******

Re-enter the password for verification
I******

[ Back I [ Abort Installation I ” Next I

Caution i

The user root has all the permissions needed to make changes to the sys-
tem. If you want to carry out such tasks, the root password is required. You
cannot carry out any administrative tasks without this password!

2.1.14 Let’s Go!

In the following dialog box (Figure.22 on the following page), you will see
your previously chosen settings listed. You can alsigoft installation '

here. The installation of SUSE Linux will then be ended and your system will
remain unchanged. If you want to change some of your settings, you can click
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repeatedly onBack’ until you've reached the dialog box where you want to
make your changes. If you click onéxt ’, however, a dialog box will appear,
asking you if you are sure you want to proceed with the installation. If you
answer Yes - install ', the installation will begin. If you want to save your
selections for later retrieval, click o8ave settings to floppy "and all the
installation settings will be saved to a disk.
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“aSTe now has all the Confirm installation
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Your user name will be 't

carefulfy before you Linux will be installed on harddisk

COrtinUe. 2. SCE, 8.54 BB, /devisdh, IBM-DNES-303170-XEW
“rou will need your Erasing partition 1 (/dev/sdhl), was 'Linux swap'
user name, your Erasing partition 2 (/dev/sdb2), was 'Linux native'
user password and Erasing partition 3 (devsdh3), was 'Linux native'
— most importantly - Creating partition 1 (/dev/sdhS), as /oot (extzfs)
the root password Creating partition 2 (/dew/sdbe), as swap (swap)
to work with the Creating partition 3 (/devisdhT), as /(exi2fs)
installed system. Do

ot fnrglel il 1268 ME software will be installed

infarmation! (But do

not write them on a The Linux boot manager will only be installed on /desrsda
post-it note on your
screen, either - this Is
a comman security

Pressing "Nest" will start the installation.

hole).
If you are satisfied =] .
with the settings, = [ Back I [ Abort Installation I i hext

Figure 2.22: List of changes made

Caution
All data on the partitions you have specified for SUSE Linux will, in the next
step, be deleted irrevocably. If you have chosen the entire hard disk, all
other operating systems and data here will be erased.

2.1.15 Preparing the Hard Disk

YaST2 will now begin its work. YaST2 will create the selected partitions and
format them. Depending on your system configuration, this may take some time.

2.1.16 Installation of Packages

Once you have started the installation process, the selected packages of the Linux
base system are copied from CD or DVD and written to your hard disk. On this
screen, you can monitor the progress of the various tasks (Fig2@en the next

page).

Depending on the system configuration, scope of installation and size of the hard
disk, the installation can be somewhat time-consuming.
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SuSE
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tries 10 answer |IlllIIIIlllIIIIlllIIIIll 54%
Frequently Askeo 3 packages processed
Questions (FAQ). ’iLEL 2%
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Figure 2.23: Package installation

2.1.17 Starting the Base System

Once all the packages on the first CD of SUSE Linux have been copied to the
hard disk, a basic Linux system will be started. You will be naotified by a cor-
responding message. Please confirm this message so that the installation can be
continued.

2.1.18 And next...

After starting the base system, the additional packages you chose will be installed
as well. Depending on the amount of software you chose, you may not neces-
sarily need all the CDs. After completing these tasks, all the software packages
will be installed on your machine.

Note
Depending on the configuration you chose for the installation of LILO, you
may be prompted to insert a disk to create a boot floppy. Please note that
in doing so, all the data located on the medium will be deleted.

2.1.19 Monitor Settings

In the following dialog screen (Figu24on the following page) you can define
whether, in the future, SUSE Linux should be operatedraxt mode only '
or in a ‘Graphical desktop environment '

When you click on Change’, you will have the option of configuring the graph-
ical interface (Figur@.250n the next page).

You can set the screen resolution and color depth for the graphical mode. You
can even define the image repetition rate.
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Figure 2.24: Monitor settings
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Figure 2.25: Changing the settings for the graphical interface

If you have a graphics card with a 3D chip, you can select the opsbndc-
celeration . By clicking on the Test ' button, you can test the resolution
you have selected. The installation program will issue a message telling you that
the screen will now switch over to the new resolution. If you don’t see a steady
screen, please stop the test immediately by pregssny Clicking on ‘Change
Monitor ' will take you to the screen shown in Figu2e26on the facing page.

Some technical data regarding your selected model, the horizontal (HSync) and
the vertical (VSync) frequency deflection rates will appear in the bottom portion
of the screen. If the preferred model is not included in the list, you can manually
enter the data in the entry fields, or choose pre-defined settings (VESA modes).
Please use the relevant values listed in your monitor manual. Otherwise, you can
use a driver floppy. To do this, click olfiver disk . Insert the disk into

the drive and confirm withOK. If no file could be found or if the floppy is not
readable, you will receive the respective warning. Then, the monitor data will
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Figure 2.26: Selecting the monitor model

appear in the selection list.

To be on the safe side, you can also choose a standard resolution at this point.
Select the itenVESAand selec640 x 480 from the list.

2.1.20 Configuration

Once your graphics card has been configured, you will see the screen as shown
in Figure2.27. You can start the hardware configuration by clicking Gori-
figure Hardware '
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Figure 2.27: Completing installation

YaST2 will show you the hardware on your computer which can be configured
(Figure2.280n the following page). You can either carry out the configuration
now or later. We suggest that you configure this later, once you have become
familiar with SUSE Linux.
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Now, please click onFinish installation
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Figure 2.28: Configuring the system components

2.1.21 Graphical Login

SuSE Linux is now installed and configured so that you can log on to your sys-
tem. Your monitor will now display the graphical login which you can see in
Figure2.29 Enter the username you specified earlier as well as your login pass-
word to log on to your system.

Welcome to SuSE Linux on linux

Login: || \ T

Password: | : '_

Session Type: [ ke .| , »
e “ollae o

| Go! | | Clear | | Restart X Server | | Shutdowr... |

Figure 2.29: Logging on to the system
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2.2 Starting SUSE Linux

After installation, the question remains as to how you want to boot your system
normally (Booting).

The following section describes the options you have for booting your SUSE
Linux system. The best boot method for you will depends on the intended use of
your Linux system.

Boot disk:  You can boot Linux from &8oot disk(“Boot floppy”). This choice
will always work (as long as the boot disk does not get corrupted) and it is
easy. The boot disk may have been created during the installation.

loadlin: Theloadlin boot option can be configured as follows:

» The computer must be running either in DOS Real mode or have a VCPI
server in virtual 8086 modkln other words: this method witiotfunction
in Unix, OS/2, Windows NT or in a DOS window on a Windows 95/98
machine. It does, however, function well from MSDOS or from Win-
dows 95/98 in DOS mode.

* Your computer must have enough DOS memory available: There must
be 128 KB available below the 640 KB limit, the rest can be on ex-
tended/EMS/XMS memory.

Loadlin is fairly labor intensive to set up, but it can be easily integrated into
the Windows 95/98 boot menus. This requires a manual editing of config-
uration files. One of the biggest advantagesoatilin is that nothing gets
installed into the MBR Iflaster Boot Recordof the hard disk. To other op-
erating systems, Linux partitions will appear as an unknown type.

To installloadlin, you need to know a little about Linux and DOS. You should
also be able to create configuration files with an editor. You can find details
of this in Sectiort.9pagell?. If you make a mistake in the Windows95/98
boot menus, this could cause problems. In the event of an extreme error,
you may loose access to your Windows hard drBeforeyou start modify-

ing your Windows boot menu, make sure that you can boot your Windows
operating system with a boot floppy.

LILO: The universal and technically elegant solution for booting your system is
LILO. TheLILO boot menu can be configured to give you a choice of oper-
ating systems to boot, before anything is booted. W#8T it is relatively
easy to configure and installLO (see Sectior8.6.2page81). LILO must
be installed in the boot sector of your hard disk, and this is not without some
risk. To install it correctly you will need to know a bit more about the boot
process than the average user. You should be comfortable enough with the
mainLILO configuration file to edit it. You are well advised to learn how to
uninstallLILO in the event that you have difficulties. Details binO and
the boot process can be found in SectloBpage95s. LILO is considered the
best boot method, but we should warn you here that it is a bit more difficult
to configure than a simple boot disk.

1A VCPI server is accessed by the programm386.exe.
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Caution

There are BIOS variants which check the structure of the boot sector (MBR),
and after a LILO installation erroneously display a virus warning. This prob-
lem can be easily removed by entering the BIOS and looking for corre-
sponding adjustable settings; for example, you should switch off ‘virus

protection . You can switch this option back on again later; this feature is

unnecessary, however, if Linux is the only operating system you are using.
\_ J/

A detailed discussion of various boot methods, especiallyliod andloadlin
can be found in Chapterpage93.

Other Boot Managers

Because of the increasing importance of Linux, some creators of commercial
boot managers have included options for booting Linux in their products. Best
known among boot managers a®gstem Commander Deluxe and Partition
Magic. In addition to help screens at boot time, many of these packages offer
a lot of functionality. For example it is possible to extend existing FAT32 parti-
tions or to change FAT16 partitions into FAT32. You caotfind these programs

on the installation CD’s and we dwmt offer Installation supporfor these prod-
ucts!
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2.3 Special Installations

2.3.1 Installation Without a Supported CD-ROM Drive

What do you do if a standard installation via the CD-ROM drive is not possi-
ble? Your CD-ROM drive might not be supported if it is an older, “proprietary”
model. Or it might be your second computer, (a Notebook, for example) which
might not even have a CD-ROM drive, but instead has an Ethernet adapter or a
PLIP cable...

SuSE Linux provides ways of installing over a network connection to such a
machine without using a supported CD-ROM drive:
NFS or FTP via Ethernet or via PLIP (SectiarB.1)

are available to you.

Installation from a Source in the “Net”

We do not offer support for this method of installation. It is only recommended
for experienced computer users.

What's it all about?

There isno CD-ROM installed on the machine on which you want to install
Linux.

Still you are able to connect to a remote machine over the network that has an
installed CD-ROM drive (and CD) or which has a copy of the CD on its hard
disk.

In addition it is necessary to copy the fil&su.S.E-disk* from the CD-ROM
to the hard disk; this can be abbreviated in the following way:

earth: # cp /media/cdrom/.S* /emil

earth: # cp -a /media/cdrom/suse /emil

This “other” computer must “export” the directory in a suitable manner.

Tip
Alternatively it is sufficient to start the rescue system on the remote machine
and directly export the CD 1.

Step by step

1. Start the installation of the client as specified in Sec@@page??.

2. Continue with the installation as described in Sec®@mpage?~, but:

* When you come toKernel modules ', select Networking cards
and load the necessary driver. This is not necessary if you are installing
via PLIP.
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* Whenlinuxrc asks you for aSource medium ’, you should enterNet-
work (NFS) ' and go through the menu for network configuration. An
alternative is to install via FTP.

3. Finish up the installation as given in Sectid@dpage?~.

Possible problems

» The installation aborts before it has actually started, because the installation
directory of the “other” machine wasn't exported witkec permissions.
Correct this and start again.

« The server does not know the computer on which SUSE Linux is to be in-
stalled. Enter the name and IP address of the computer which is to be newly
installed into the filgetc/hosts  of the server.

2.3.2 Automatic Installation and Configuration of SUSE
Linux

Why Automatization?

The automatic installation and configuration of Linux systems allows you to as-
semble a unified server landscape. Even for client installations, automatic in-
stallation is preferable — above a certain number — to a manual installation. This
standardization involves the state of the system versions and the software, file
system structures and configuration files. The automatization guarantees that an
installation method which has once proven successful can be used on a computer
at any time, without expert knowledge. In this way it is also possible to expand
the server landscape without problems. This standardization is an obvious help
for system administrators: if the same configuration structures are required, you
don’t need to search for configuration files on every server each time an instal-
lation is performed. The software behaves as expected, since the same versions
are being used. Bugfixes will take effect across the whole server landscape.

All these effects improve the quality of production.

An overview of ALICE

ALICE AutomaticLinux I nstallation andConfigurationEnvironmentntegrates
the installation and essential areas of configuration.

Due to the CVS-based behavior of the configuration data, you can maintain this
configuration data from various locations, and using different users.

It is possible to classify a computer into one or several different classes. This
means that different computers can be kept as “similar” as possible; only really
necessary data needs to be given in the computer-specific configuration file. To
organize its structure, the configuration data is divided into three different direc-
tories. Thetemplates directory contains a number of defaults, tHasses
directory contains class-specific configurations andrtfee directory contains
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host-specific information. The defaults can be overwritten by class values, and
these, in turn, by special values assigned to the host.

ALICE is a growing project, i. e. if you do not find any modules for configuring
software you are using, this can still be accomplished independently or in the
framework of a project.

Further Information

Information onALICE modules, setting up an installation server, the architec-
ture of ALICE and a configuration session can be found in the documentation
included in the packagalice

Automatic installation with YaST1

The “Automatic Installation” ofyaST1 can also be used independently of the
complete framework of th&LICE project; see also the hints in the artitile:
/usr/share/doc/sdb/de/html/cg_autoinstall.html

2.4 Tips and Tricks

2.4.1 Creating Space for Linux (Partitioning)
What'’s it all about?

You need to prepare your hard disk for Linux partitions. Hopefully you have
some time to read through this section carefully. It is recommended that you
have some disks or tapes for a backup and a boot disk to boot your existing
operating system.

Details

By partitioning, your hard disk can be separated into several independent parts.
One reason for partitioning your hard disk might be the coexistence of several
different operating systems with different file systems on your hard drive. hard
disks are divided into cylinders. Each cylinder always contains exactly the same
amount of tracks, cylinder 0 being the innermost.

How do you get space for your Linux partition?

* Individual partitions on the hard disk can be deleted but all data which re-
sides on these partitions will be lost. This space is now available for new
partitions (e. g., Linux). You could, however, split this partition into two or
more partitions.

« Any patrtition can be assigned to a different file system. As with deleting, all
data on these partitions will be lost.

35


file:/usr/share/doc/sdb/de/html/cg_autoinstall.html
file:/usr/share/doc/sdb/de/html/cg_autoinstall.html

2 Installing SUSE Linux

¢ In MS-DOS or Windows 95/98 you can reduce the last partition of the hard
disk in size without losing files in it; you must ensure, with a defragmentation
program, that all files are located at the beginning of the partition. If you just
haveone MS-DOS or Windows partition you can make space in this way
for Linux partitions very simply. After defragmenting you can, with special
programs — for example, the Freeware progréips, reduce the cylinder
upper limit, making the partition smaller. You can fifids on CD 1 in the
directorydosutils

* If you are using MS-DOS or Windows, you can minimize the last partition
without losing data.
If all data resides on low-numbered cylinders, special programs (&9.,
can decrease the upper cylinder limit to reduce the size of the last partition
leading to the possibility of creating a new partition for Linux. Using a de-
fragmentation program ensures, that all data is moved to the beginning of the
partition.

» The easiest way is to buy a new hard disk. This, of course, will cost you
some money.

e

Caution B
Every change of the partition tables must be done with extreme caution!
Please read the documentation of the corresponding programs! Severe
problems can occur while changing partition tables; you can even lose all
your data. We at SUSE cannot be held responsible for this! It is strongly
recommended that you have at least a boot disk and a backup of your im-
portant data.

Step by step
This is how to proceed to partition your hard disk:

1. If you don't know already, you have to find out how many partitions are on
your hard disk and the size of the partitions. Wdiek of your OS for this
task.

2. Determine how many partitions you really need and which size you are going
to assign them. Information on this may be found in Seciidgpage43and
in Section2.6 page45.

3. Write down the partition data; you're going to need it later during the instal-
lation process.

4. A backup of your hard disk at this point is highly recommended! If you
don’t have a backup tape or streamer installed and don’t want to back up
everything onto floppies (which is a tedious job), at least make a backup
of the most important data and files (e. gutoexec.bat , config.sys
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*ini , etc.). Create a boot disk for your Gfid make sure you can boot
with it! There are several programs that might come in handy on your boot
disk, such afdisk, an editor, a formatting program and a backup program.

. The next step depends on your system configuration.

DOS/Windows 95/98, one partition on your hard disk, and no Backup

You have to reduce the size of your partition without deleting data. Move all
data to the beginning of your partition using a tool suchieisag (MS-DOS 6
or Windows 95/98).

The defragmentation program doesn’'t normally move hidden or system files
because sometimes they are write-protected and have a defined place on the
hard disk; moving them could have adverse effects. If you are sure that
no such data is on your hard disk you can deactivate the attribistdsn

or system for the necessary files or, depending on which defragmentation
program you are using, you can “force” the defragmentation of such files.

Please keep in mind that even the Windows swap file is a hidden file. If it's
in your way, you have to deselect itin Windows in “disable virtual memory”.

Once you have retrieved enough space, change to the directory
\dosutils\fips15 on your SUSE CD. There you will finfips.exe, with
which you can make partitions smaller. Study the documentation included
with fips carefully since changing partition tables can be quite tricky! The
programfips.exe only runs on DOS, not on Windows; you have to exit Win-
dows or (if using Windows 95/98) change into DOS mode. After running
fips.exe, you will have a second patrtition which later will be divided into
your Linux partitions.

Tip
fips.exe in \dosutils\fips\fips20 is capable of shrinking fat32
partitions. Please make a backup before trying out this fips version!

DOS/Windows 95/98 with several partitions or you have a Complete
File Backup

You can delete your DOS partitions and afterwards install them again, re-
duced in size. You are going to lose all data on those partitions, so you have
to have a complete backup available (file backup, no image backup!). Using
fdisk, you delete all partitions and install the new ones. Next, you format
these patrtitions, install your OS and copy all data from your backup back to
disk (remember that you must have your backup program on your boot disk).

0S/2

Here, you have the following possibilities:
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* Reduce your OS/2 partitions. To accomplish this, you must backup all
data on your OS/2 partition, delete these partitions using Ofsliglsand
reinstall them reduced in size. The space now available will be used later
for your Linux partitions.

* If you plan to use Linux in future instead of OS/2, all you have to is
change the partition type later on to Linux, or delete all OS/2 partitions
and recreate them later as Linux partitions.

* Buy a new hard disk. Formatting and partitioning it will be done later
with YaST.

6. Reboot your computer.

7. Check whether your old system is still running! Linux partitions on the
freshly created new space will be installed later uiagT.

Possible problems
The following problems can occur:

 The partition might not be adequately reduced in size beodefs®y cannot
move some files.

* In DOS/Windows your CD-ROM now has another hard disk identifier; in
Windows 95/98 the computer hangs.

2.4.2 Booting with CD 2

As well as CD 1, the second CD is also bootable. While on CD 1 a 2.88 MB
boot image is used, the second CD contains a traditional image of 1.44 MB in
size.

You should use CD 2 when you know for certain that you can boot from CD, but
when things don’t work with CD 1 (the “fallback” solution). Unfortunately not
every BIOS correctly recognizes the large images.

2.4.3 Creating a Boot Disk In DOS
Requirements

You need a formatted 3.5" floppy disk and a bootable 3.5" floppy drive. If you
are working in Windows 95/98, you must launsétup from MS-DOS mode,
andnot from within a DOS window.

Additional information

CD 1inthe directorydisks contains a number of disk images. Such an image
can be copied to a disk with the help of suitable auxiliary programs, this disk is
then called a boot disk. Also on these disk images are the “loaggslinux and
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programlinuxrc. Syslinux allows you to select a specific kernel for the booting
process, and to add parameters for your hardware, if necessary. The program
linuxrc supports the loading of kernel modules specially for your hardware and
then starts the installation.

Normally the SUSE boot disk supplied can be used to boot with. Only for exotic
hardware not supported by the modularized kernel of this boot disk or if you
download a disk image from the Internet (for example from

ftp://ftp.suse.com ), do you need to create your own boot disk as described
here.

With Setup

Step by step

Here’s how to create a boot disk:
1. Startsetup directly from CD 1.

2. Select floppy 'and presg<—), next selectBoot ’ and again=>).

3. Now you have to select a disk with a suitable kernel that, for example, sup-
ports your SCSI adapter if you have orsetup shows the essential part of
the kernel descriptions. If you need further information, you can look it up in
\disks\readme.dos . Remember the name of your your kernel. You will
need it later. Now pregs—).

4. Now you're ready to create the boot disk. Insert the (DOS-formatted) disk
into the 3.5" drive and select the disk you want to create.

* Only the boot disk is neededRbot ' is not needed anymore for SUSE
Linux.) Move the cursor ontdBoot ' and presg<—) .

* setup requests you to confirm that you have inserted a disk.
and the disk is written.

* When this is finished, pregs—).

» Now select bone’ to exit this screen andetup.

With rawrite

Alternatively you might want to use the (perhaps slower) DOS progaamite.exe
(CD 1, directorjdosutils\rawrite ) to write the disk at the boot prompt.
The standard disk images are contained on CD 1 in the direkcliekg ; please
read the fileREADME The imagebootdisk  or scsi01 is the usual choice for
the standard disk. All the actual kernels can be found in the direttosg/
images (without extensions). Also please read geADMHile there.

If you need the standard disk which is supplied with every SUSE Linux, proceed
as follows: It is assumed that you are in the directory of the CD:

Q:> dosutils \rawrite \rawrite disks \ eide01
Q:> dosutils \rawrite \rawrite disks \ bootdisk

39


ftp://ftp.suse.com

2 Installing SUSE Linux

If you need a specific type of support, another disk image should be used instead
of bootdisk . If problems arisek_i386 can be implemented as a fallback
kernel.

2.4.4 Creating a Boot Disk with UNIX
Requirements

You need access to a Unix/Linux system with an accessible CD-ROM drive and
a formatted disk.

This is how you create a boot disk:

1. If you need to format the disks first:
earth: #  fdformat /dev/fdOul440

2. Mount the first CD (disk 1) (e. g., tiedrom ):
earth: # mount -tis09660 /dev/cdrom /cdrom

3. Change to thelisks directory on CD:
earth: # cd /cdrom/disks

4. Create the boot disk with
earth: #  dd if=/cdrom/disks/bootdisk of=/dev/fd0 bs=8k

In theREADMHile in the directorydisks  you can read about what features
specific kernels have; these files can be read witte orless . .

5. If you need a different kernel, another disk image can be used in place of
bootdisk . If problems arisek_i386 can be implemented as a fallback
kernel.

Somewhat more complex is using a self-compiled kernel during installation. In
this case, write the default imageoptdisk ) to the disk and then overwrite the
actual kernellinux ) with your own kernel (refer to Sectidh5 page241):

earth: # dd if=/cdrom/disks/scsiOl of=/dev/fd0 bs=8k
earth: # mount -t msdos /dev/fd0 /mnt

earth: # cp /cdrom/suse/images/eide.ikr /mnt/linux
earth: # umount /mnt

2.4.5 Does Linux support my CD-ROM?
Almost every CD-ROM drive is now supported by Linux.

« Using ATAPI drives (those drives connected to an EIDE controller), there
should be no problems at all.
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* Using SCSI CD-ROM drives, it is only important whether the SCSI con-
troller is supported by Linux (supported SCSI controllers are listed in the
Appendix). If your SCSI controller is not supported and there is a HD con-
nected to it, you will have a problem anyway.

 Lots of proprietary CD-ROM drives are supported under Linux (see Ap-
pendix). Here is the most likely place for problems to occur. If your drive is
not mentioned, you could try choosing a similar type.

 In the meantime parallel port CD-ROM drives have become very popular.
Unfortunately there is no standard, leading to unexpected trouble. SuSE
Linux contains a number of alpha drivers for some devices. If none of them
works, you have to install via DOS. Please keep in mind that you may access
some of these devices only after they have been set up under DOS. You might
need a warm reboot.

2.4.6 ATAPI CD-ROM Hangs While Reading

If your ATAPI CD-ROM is not recognized or it hangs while reading, this is most
frequently due to incorrectly installed hardware. All devices must be connected
to the EIDE controller in the correct order. The first device is master on the first
controller; the second device is slave on the first controller. The third device
should be master on the second controller, and so forth.

It often occurs that there is only a CD-ROM besides the first device. The CD-
ROM drive is sometimes connected as master to the second controller (secondary
IDE controller). This is wrong and can cause Linux not to know what to do with
this “gap”. You can try to fix this by passing the appropriate parameter to the
kernel fdc=cdrom ) (see Sectiori0.3.2page247).

Sometimes one of the devices is just “mis-jumpered”. This means it is jumpered
as slave but is connected as master, or vice versa. When in doubt, just check your
hardware settings and correct them where necessary.

In addition, there is a series of faulty EIDE chipsets, most of which have now
been identified; there is a special kernel to handle such cases. (READ&E

in /disks  of the installation CD-ROM). The kernel parameters needed are de-
scribed in detail in Sectioh0.3.2page247 and Chaptep page237.

Note

If booting does not work straightaway, try using the following kernel param-
eters. At the boot prompt (boot:), enter:

boot: linux <relevant parameters > (see below) Note: Don't for-
get to add the name of the kernel (linux ) before the actual parameters!

hd<x>=cdrom — <x> stands fora, b, c, d etc. and is to be interpreted as
follows:

* a— Master on the 1st IDE controller
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* b — Slave on the 1st IDE controller
» ¢ — Master on the 2nd IDE controller

An example of<parameter to be entered hdb=cdrom
With this parameter you can specify the CD-ROM drive to the kernel, in case
it cannot find it itself and if you have an ATAPI CD-ROM drive.

ide <x>=noautotune —<x> stands fon, 1,2, 3 etc. and is to be interpreted
as follows:

* 0 —1st IDE controller
e 1 —2nd IDE controller

An example of<parameter to be enteredideO=noautotune
This parameter is often useful for (E)IDE hard disks.

Note

Further kernel parameters can be found in Section 10.3.2 page 247. In
case of problems with SCSI systems or with connecting network cards, you
should also look here.

2.4.7 Problems with CD-ROM Drives on Parallel Port

All available drivers are listed bljnuxrc at the installation. Normally there are
no peculiarities.

Unfortunately, lots of drives (e. grreecon) are not supported yet. It may be that

you cannot use them although the manual claims that the type is identical. The
manufacturer apparently has changed the internals without making these changes
public.

Some of the devices need to be initialized by the DOS driver for making them
available under Linux:

1. Boot DOS and load the CD-ROM driver.
2. Insert a Linux boot disk.

3. warm reboot the machine

If your drive is not supported you will have to install from a DOS patrtition, as
before (see Sectioh.3page33).

For current information on parallel port programming have a looknéts:
[lwww .torque.net/linux-pp.html .
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2.4.8 Loadlin Doesn’t Have Enough Memory to Load the
Kernel

You don'’t have enough free memory below 640 KB. Try to remove drivers from
your startup files or shift them to high memory.

If you use compressed drives under Windows 95/98 and shifting the driver to
high memory doesn’'t work, you have to decompress those drives.

2.4.9 Loadlin Doesn’t Start

If you encounter any problems usifigdlin, you should startbadlin -~ using the
following options:-v , -t or-d.

It is best to write the debug information into a fillsbug.out
C:\> loadlin -d debug.out <other parameters >

You could send this file to the SUSE support. kather parametersyou need
to enter your system-specific values (see Sectidrilpagell8).

2.5 Partitioning Tips

Is Linux and its file systems completely new to you? Then you probably ask
yourself questions like: How much space should | assign to Linux? What's
the minimum | need? What's best for my needs? How should | divide up the
available space?

Partition Types on a PC

Every hard disk contains a partition table has space for up to four entries. Each
entry may be either a primary or an extended partition. @nkextended parti-
tion may be assigned.

Primary partitions are a continuous section of cylinders which are assigned to
one operating system. Using primary partitions, you would only be able to create
four partitions. More will not fit into the partition table.

An extended partition itself is also a continuous section of cylinders, but you can
divide an extended partition into multiplegical partitionswhich, in turn, don’t

need a separate entry in the partition table. The extended partition is more or less
a container for logical partitions.

If you need more than four partitions, you have to make one an extended partition
in which you may assign logical partitions. The maximum is 15 partitions for
SCSI systems and 63 for (E)IDE systems.

Linux doesn’t care on what kind of partition it is installed. It can be primary or
logical.
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Time to Decide

Let’s start with the minimum SuSE Linux install: 180 MB. This only works if
you use the machine for a simple purpose, e.g., you only work on a text con-
sole (no X Window System). If you want to take a look at X and start a few
applications, you will need 500 MB. Both values include swap.

What is a reasonable size for an installation? 1 GB — in this world of several
gigabyte hard disks, this is quite a modest requirement. And there is no upper
limit.

What'’s the best for your needs? That depends on what you want to do:

» Working in X and using applications suchAgplixware andNetscapewill
require 1.2 GB.

» To create your own applications in X, you also need 1.2 GB.
« Both of the above items: 2 GB.

« To compile your own X servers, write your own CD’s together with the items
mentioned above: 4 GB .

« To set up an Internet/FTP server: 700 MB minimum.

Tip
With the robustness of the Linux file system which has now been achieved, it
is a very good idea, especially for novices, to follow the strategy suggested
by YaST: a small partition at the beginning of the hard disk for /boot (at
least 2 MB, for large drives, 1 cylinder), a partition for swap (64-128 MB), all
the rest for / .

- )

If you want to partition something, but also as little as possible, then the follow-

ing simple rules are valid:

How should you divide up the hard disk? This simple question cannot be an-

swered easily. Apply these guidelines:

 up to 500 MB: swap partition and a roat)(

< approx. 500 MB to 4 GB: small boot partition for the kernel amd0 at the
very beginningof the hard disk/poot , approx. 8-16 MB or 1 cylinder), a
swap partition and the rest for the root partition

« more than 4 GB: boot/foot , swap, root (250 MB), homeHome with
approx. 200 MB per user) and the rest for applicationsr( ); posssibly a
further partition forfopt (see on the next page) and foar .

Note

If you plan to start Linux directly from the hard disk, you will need a Linux
partition below the “1024 cylinder limit” as a boot partition (you can read
more on this in page 97). This doesn’t concern you if you are starting Linux
from DOS/Windows with loadlin. Usually, the boot partition (/boot ) will be
the same as the root partition.
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You should bear in mind that some programs (mostly commercial programs) in-
stall their data ifopt ; if you are installing a number of these, either create a
separate partition folopt or enlarge the dimensions of the root partition ac-
cordingly. Specifically this involves the program packages or demo programs
listed in table2.1, calculated with size increases in mind (in the table mentioned
there are also programs which anet included in SUSE Linux)

Just in case, either provide a partition fopt or make the root partition big
enough. Some examples are shown in t&ble

KDE 170 MB
GNOME 155 MB
htdig 5MB
Fortify 2 MB
susehelpwith htdig full text search 40 to 300 MB
Wabi 10 MB
Netscape 45 MB
Arcad 350 MB
Applixware 400 MB
Eagle 18 MB
StarOffice 260 MB
Cyberscheduler Software 30 MB
Cygnus Source-Navigator 20 MB
SNiFF+ 45 MB
Insure++ 45 MB
pep 18 MB
Oracle 8.1.7 900 MB
Sybase- Adaptive Server Enterprise 170 MB
virtuoso— OpenLink Virtuoso Lite Edition 55 MB

Table 2.1: Packages in directamypt

2.6 Partitioning for Experts

In Section2.5page43and SectiorB.3.11pageb4, details are given of the various
ways to partition your system. This section should provide more detailed infor-
mation for tailoring a system that best suits your needs. This section is mainly
of interest for those who want an optimized system as far as security and per-
formance are concerned and who are prepared to reinstall the complete system
where necessary.

It is absolutely essential that you have extensive knowledge of the functions of a
UNIX file system. You should be familiar with the topics mount point, physical,
extended and logical partitions.

It should be mentioned here that therensgolden rule for all, but many rules
for each situation. Don't worry, you will find concrete figures in this section to
help you.
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First, you need to gather the following information:

* What is the purpose of the machine (file server, compute server, stand-alone
machine)?

« How many people are going to work with this machine (simultaneous lo-
gins)?

* How many hard disks are installed? How big are they and which kind (EIDE,
SCSI or even RAID controllers)?

2.6.1 Size of Swap Partition

Quite often you will read:

“Swap should be at least as large as physical RAM”. This is a relic of times when
8 MB was regarded as a lot of RAM Memory.

Applications that need considerable memory have shifted these values up. Gen-
erally 64 MB of virtual swap should be sufficient. Do not be stingy. If you com-
pile a kernel in X and want to have a look at the manual pages is#tgcape

and have armacs running, you will already take up all 64 MB.

To be safe, opt for at least 128 MB of virtual memory. One thing you should
never do is not assign swap space at all! Even on a machine with 256 MB RAM,
there should be a swap patrtition.

Do you plan to run extensive simulations and need gigabytes of memory? When
in doubt as to whether Linux suits your needs, please read Setéaton the
next page (Example: compute server).

2.6.2 Computer Used as Stand-alone Machine

The most common use for a Linux machine is as a stand-alone computer. To
make decisions as easy as possible for you, we provide you with some concrete
figures which you can use at home or at your company. TaRlis an overview

of size requirements for different Linux systems.

Installation  Disk space needed
minimum 180 MB to 400 MB

small 400 MB to 800 MB
medium 800 MB to 4 GB
large 4GBto8GB

Table 2.2: Examples of disk space requirements for different installations

Example: stand-alone machine (small)

You have a 500 MB spare hard disk to hold Linux: use a 64 MB swap partition
and the rest for (root partition).
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Example: stand-alone machine (average)

You have 1,2 GB available for Linux. A small boot partititmwot (5-10 MB or
1 cylinder), 128 MB for Swap, 800 MB far and the rest for a separateme
partition.

Example: stand-alone machine (luxury)

If you have more than 1.2 GB available, there is no standard way to partition.
Please read Sectidh6.3

Using as a file server

Here, hard disk performance iigally crucial. You should use SCSI devices if
possible. Keep in mind the performance of the disk and the controller.

A file server is used to save data centrally. This data might be home directories,
a database or other archives. The advantage of this is that administration of the
data is simple.

If the file server will serve a huge net (20 users and more), optimizing hard disk
access is essential.

Suppose you want to provide a file server for 25 users (their home directories). If
the average user requires 100-150 MB for personal space, a 4 GB disk mounted
underhome will probably do.

If there are 50 such users, you will need an 8 GB disk. In this case, it would be
better to splithome into two 4 GB disks, as now they would then share the load
(and access time!).

Using as a compute server

A compute server is generally a powerful machine that carries out extensive cal-
culations over the net. Normally, such a machine is equipped with extensive

main memory (512 RAM or greater). The only point where fast disks are needed

is for the swap space. The same rule applies here: if you have a number of hard
disks you can spread swap partitions across them.

2.6.3 Optimizations

The disks are normally the limiting factor. To avoid this bottleneck, there are two
possibilities which should be used together:

 separate the load onto multiple disks
* use an optimized file system (emgiserfs ).

* equip your file server with enough memory (at least 256 MB)
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Parallelizing multiple disks

This needs some further discussion. The total amount of time needed for trans-
ferring data can be separated into five factors:

« time elapsed until the request reaches the controller

* time elapsed until this request is send to the disk

« time elapsed until the hard disk manages to set its head

« time elapsed until the media has turned to the right sector

* time elapsed for transferring data

The first factor depends on the network connection and has to be regulated else-
where. We do not cover this here. The second factor can be ignored, because it
depends on the controller. The third factor is the vital part. The time is counted in
milliseconds. Relative to the access time of main memory (measured in hanosec-
onds), this is a factor of one million! The fourth factor depends on the disk rota-
tion speed. The fifth factor depends on the rotation speed, the number of heads
and the actual position of the data (inside or outside).

For optimized performance, one should consider factor three. Here, the SCSI
featuredisconnectomes into play. Let’s look at what happens:

The controller sends the command (in this case to the hard disk) “Go to track x,
sector y” to the device. Now the disk motor has to start up. If this is an intelligent
disk (if it supports disconnect) and the driver itself is also able to do disconnect,
the controller sends a disconnect and the disk separates itself from the SCSI bus.
Now other SCSI devices can do work. After a time (depending on the strategy
or load on the SCSI bus), a connection to the disk is re-established. Normally,
the device has now reached the requested track.

On a multi-tasking, multi-user system like Linux, there are lots of optimizations
that can be done here. Let's look at an output of the commain(see out-
put2.6.7).

Filesystem 1k-blocks Used Available Use% Mounted on
/dev/sdal 2974550 892663 1928065 32% /
/dev/sdbl 2974550 1948093 872635 69% /usr
/dev/sdcl 2457832 1967464 490368 80% /ust/lib

Output 2.6.1: Example ofdf command output

So, what benefits does parallelizing bring us? Suppose we eritar/src
root@earth:/usr/src/ > tar xzf package.tgz -C /usr/lib

Here, package.tgz will be untarred iritsr/lib/package . To do so, the shell
launchegar andgzip (located invbin and thus oridev/sda ) then package.tgz
in Jusr/src  is read (or/dev/sdb ). At last, the extracted data is written to
fusr/lib (on/devisdc ). Using parallelizing, positioning as well as read/write
of the disks’ internal buffers can be activated at the same time.

This is only one example; there are many more. If this example were a frequent
processing requirement, then, as a rule of thumb, if there are many disks (with
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the same speedysr and/usr/lib should physically be placed on different
disks. Herégustr/lib should have approximately 70% of the capacityusf .
/, due to its access, should be placed on the disk contaiméntib

From a certain number of SCSI disks onwards (4-5), one should consider buying
a RAID controller. Thus, operations on the disks are not only quasi-parallel but
parallel. Fault tolerance is one of its famous by-products.

Processing speed and size of main memory

The size of main memory is more important in Linux than the processor itself.
One reason — if not the main reason — is Linux’ ability to dynamically create
buffers of hard disk data. Here, Linux uses lots of tricks, such as “read ahead”
(getting sectors in advance) and “delayed write” (saving writes until there is a
bundle to write). The latter is the reason why you should not switch off your
Linux machine. Both items are the reason why Linux is so fast and why the
memory seems to fill rapidly. Linux works with shared libraries, that is, lots of
programs and applications share the same library. A library call has only to be
allocated once. This also means that your memory fills up rather quickly. So if
you do not know whether to purchase another main board or some more memory,
we recommend you do the latter as it increases the speed of Linux.

total used free shared buffers cached
Mem: 255 246 9 0 23 44
-/+ buffers/cache: 178 76
Swap: 261 3 257

Output 2.6.2: Output dfee -m

Output2.6.2shows that some 23 MB are being saved in buffers. If you want to
access data that is already buffered, this data is almost immediately available.
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3 Configuration with YaST

3 Configuration with YaST

YaST (yast ) is a very important part of SUSE LinuxyaST installs the sys-
tem, manages the software (Installation and uninstallation) and provides system
administration support.

This chapter outlines many important feature¥a$T, some of which are used
during system installation.

Note

Your SUSE Linux 7.2 comes with the most recent version of YaST. Conse-
quently it is possible that the screen shots included in this chapter may differ
in detail from what is displayed on your monitor.

3.1 Basic Usage and Keyboard Layout

You can starivaST as useftroot’  from the Prompt simply by typing the com-
mandyast :

earth.~ #  yast

Navigate the menus and the screengafiT with the arrow-keys and the tab-key
((Tap)). You can move around in lists with the cursor keys and and
(Page ]). Items in the lists can be selected wifpace). Normally you can use
the(Enter ) (or (=) key to confirm your choice. To return to a previous menu,
use the&Esc) key. If you want to save a particular choice (such as the selection of
a package you wish to install), use tfreo) key which both saves the selection
and returns to the previous menu.

Where you are prompted for a yes or no response, you can useih&ey to
switch back and forth between the two options. If you ¥s8T in color mode,
theactiveselection is always highlighted blue

In rare cases, such as when you are acce&%isg remotely from a non Linux
terminal, the function keys may not be usable. In these cases, the key combi-
nation, (ctr_) Hf X<number >) can be used as a substitute feenumber>). To

simulate theF1o0) key, use the key combinatiaiar ) +t) (0). There are no
substitute mappings for tife11) and(F12) function keys.
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3.2 The YaST Main Menu

When you first starvaST, you will be in the “main menu” (Figur&.1 on the
next page).

YasST — Yet another Setup Tool
TasT Version 1.04b —- (o) 1994-2000 SuSE GmboH

Language : English
Media: CO-ROM SCSI Adew/scdd [OK]
Root-Device: Jfdewssda3

General help for installation
Adjustments of installation
ChoosesInstall packages

Update system

System administration

Show REAODME file for installation media.

Copyright
Exit YaST

Figure 3.1: The “main menu”

‘General help for installation ' As the title suggests, this menu option
provides some general tips on installation.

‘Adjustments of installation -> * This option will bring you a submenu
for making adjustments to your installation. (see Sec8@won the facing
page for more details).

‘Package management (Update, Installation, Requests) ’ Thismenu
option will bring you to theyaST package manager utility which is used to
install software packages and remove them from the system (see Sdtion
page7l).

‘Update system ' In case some packages need to be updated.

‘System administration -> " Yet Another Self-explanatory Title. (see Sec-
tion 3.6 page79).

‘Show README file for installation media ' Important late-release in-
formation can be found here.

‘Copyright ' The lawyers have their say.

‘Exit YaST ' But not forever....
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3.3 Adjustments of Installation

Adjustments to your installation can be made in one of the submenusdof *
justments of installation " (Figure 3.2). With the(gsc) key you can re-
turn to the main menu.

YaST - Yet another Setup Tool
vasT Wersion 1.04b —— (o) 1994-2000 SuSE GmbH

Language: English
Media: CD-ROM SCSI Adevs/scd0 [OK]
Root-Device: /sdev/sda3

Gereral help fo
Select Tanguage
ChoosesInstall Select keymap
Update system Select installation medium
System administ| Configure hard disk partitions
Show README fil| Set target partitions/filesystems
Copyright Configure the Logical Yolume Manager

Exit YasT Installation to a directory

Figure 3.2: The menu foiSettings for installation '

The actual installation can only be started once you have specified the target
partitions! A number of items can be selected after the installation, which is
useful if you want to update settings!

3.3.1 Selecting the Language

With ‘Select language ', the language of th&raST mask can be changed.
The value is stored in the variabBEFAULT_LANGUAGIR /etc/rc.config ;
see Sectio12.9page308

3.3.2 Selecting Keyboard Layout

With ‘Select keymap °’, the keyboard layout can be changed. The value is
stored in the variablecKEYTABLE > in /etc/rc.config (see Sectiori3.6
page318). Please choose a keytable according to the default language.

3.3.3 Installation Medium

Selecting the menu optioisélect Installation Medium " will give you to
select the source medium. From this menu (Figdion the following page)

you can select the medium from which you would like to install. This selection
is made for installing the initial system and for adding packages to an existing
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system.YaST allows you, in another menu, the opportunity to select an instal-
lation medium, but this is for applying patches or updates to an existing system.
This process is discussed later on in this chapter.

SELECTION OF THE INSTALLATION MEDIUM
Please choose the installation medium from the followlng
list.

Installation from CD-ROM

Installation wia NFS

Installation from a reachable directory
Installation from a hard drive partition
Installation from an FTP site

{ Continue >

Figure 3.3: Selection of the installation mediumvasT

In most cases you will want to install Linux directly from the CD-ROM so you
will choose installation from CD-ROM '

With the menu optionlhstallation from hard disk-partition " you

have the option to install from a hard disk that contains the necessary source
files. This option is helpful if your CD-ROM is not supported under Linux (see
also Sectior8.3.5.

With the menu optiondhstallation via NFS "and ‘Installation from

a FTP-Server ', you can install Linux on a system that does not have a CD-
ROM drive, but is connected by Ethernet to another computer that does have
a CD-ROM drive. For additional information on these options, please refer to
Section3.3.60n the facing page and Secti8rB.8page57.

3.3.4 Installation from CD-ROM
If you plan to install via CD-ROM, you must specify your CD-ROM drive (see
Figure3.40on the facing page). If unsure, trsTAPI EIDE’ drives.

3.3.5 Installation from a Hard Disk Partition

If your CD-ROM drive is not directly supported, you can still install Linux on
your system. To accomplish this, however, you will need to use a different in-
stallation medium.
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INSTALLATION FROM CO-ROM
Select your type of CD-ROM.

SCST [ /dev/scd? 1
ATAPI EIDE [ Adev/hd?

]
Sony COU31A sdev/sonycd ]
Sony 535 sdew/cdu535 ]
Mitsumi (non-ATAPI!) Fdevsmed ]
Sound Blaster Pro (Panasonic) sdev/sbped? ]
Aztech/Orchid/Okanc/Wearnes (non-ATAPI!) Adewv/azted %
]
]
]
]
]

Goldstar R-4z20 Sdev/gscd0
Fhilips CM 206 Adev/ocmZ206cd
Mitsumi MCDX Adev/modx0
Optics Storage 2000 AT Adevsoptedd
Sanyo COR-HS94A Adewssjod
Farallel port Sdev/podd

< Continue 3 < Abort >

Figure 3.4: Selecting a CD-ROM drive

3.3.6 Installation via NFS

The network installation gives you the option of easily performing installations
on multiple computers. This is especially useful when only one of the computers
has a CD-ROM drive, from which the source files can be placed on an NFS
reachable hard disk. Before attempting to install via NFS, you should be familiar
with how to configure NFS servers.

It is also possible to use this method to install Linux onto notebooks which have
a functional PCMCIA network card.

ENTER THE MNETWORK ADDRESSES

The| Please enter the data reguired for the configuration of your
ass| network. These are the IP address you want to give the machine H
thi| currently being installed (e.g. 192.168.17.42) and the netmask of
he your network. The latter is 255.255.255.0 for most of the (smaller)
networks, but you may wish to set it to a different walue. If you
need a gateway to access the NFS serwver, please enter the IP
M| address of the gateway host.
[ ] Type of network: ethd
IF address of your machine: :1592.168.0.20
Netmask (usually 255.255.255.0): :255.255.255.0
Default gateway address (if reguired):
IF address of the Point-to-Foint partner
— ¢ Continue > < Abort >

Figure 3.5: Entering network data for an NFS installation

Installation via NFS is not only available to computers that are connected to-
gether via ethernet. The NFS installation can also be accomplished with com-
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puters that are “networked” via their parallel port. This feature is of particular
interest for users who want to install Linux onto laptops and notebooks. If you
are planning to attempt such an installation, naturally you must remember, when
booting, to select a kernel that contains PLIP support. Additionally, in this case,
you will need to provide additional entries so that the PLIP interface can be cor-
rectly configured:

SELECTION OF METWORK
The hase configuration of your network devices is set here. Press F6 to
assign an IF address to a network device. Use F7 to configure your hardware;
this FLIF CONFIGURATION M3y
bhe co| Here you can make your own adjustements for PLIFP network. The
typical interrupt and I0-address walues for the parallel port
will be set automatically when dialing one of the FPLIF

Num| addresses (plipl, plip0 or plip2). If you have different wvalues =
on your machine please enter them here.

[0

Mame of the FLIP-interface [plipl ]
[2
[3 Parallel line interrupt :C2NM:

Farallel line I0-address :378

¢ Continue >

{ F10=Save >

Figure 3.6: PLIP configuration

If you are directly connected to the NFS server through the parallel port, then
the IP address of the PLIP partners is the same, as is shown in the following
examples of the NFS servers. The PLIP interface in most cases wiliphe .

By “interface” we are referring to the network interface that can be seen and
configured with the command “ifconfig”. The hardware parameters will differ
only in rare cases.

You should be aware that, by using the parallel port as a PLIP interface, printers
will not function on this interface! In many cases a printer connected to such a
port will lead to a permanent reset as soon as the driver kicks in.

In the following screen you must enter the IP address of the NFS server as well
as the directory in which the source files are located. Of course, the NFS server
must have exported this directory so as to make it available to the computer you
are installing!

3.3.7 Installation from a Reachable Directory

With this option it is possible to install addtional software later if you already
have your SUSE Linux running. This is a useful option when you are unable to
install using a CD-ROM, due to the unavailability of drivers.

To be able to access this drive froraST, first startyaST. Once this is accom-
plished, you need to switch to another console. For example, witaiheHF2)

key combination you will be presented with the second virtual console. Login as
‘root’
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From here you must mount the CD-ROM driveanuallyonto an available mount
point in your directory tree, for example with the command

earth: # mount -tiso9660 /dev/cdrom /cdrom

Now you can follow through with a normal installation. To accomplish this,
in the following screen (Figur8.7) you must enter the directory in which the
source files are located. This should be the directory onto which the CD has
been mounted, followed by the directanyse .

———————————FNTER THE SOURCE DIRECTORY.
Ok, the installation will be carried out from a
directory in the current filesystem. If you have mounted
the directory yourself, you should not use Smnt or
Avardadmsmnt as a mount point, because YaST needs these
directories. You can install from every part of the
existing directory tree, independent of the medium
{including NFS) the directory is on. You hawe to enter
the absolute (starting with / ) pathname of the
directory containing the subdirectories of the source
disks.

From which directory do you want to install?

d/cdrom/suscfl [

< Continue > < Abort >

Figure 3.7: Entering the source directory

If for example you had mounted the drive (or the hard disk partition) onto the
directory/cdrom , then you would use the field as depicted in FigBirg
/cdrom/suse

as the directory for the source files.

3.3.8 Installation via FTP

In a similar way to the NFS install, it is possible to install SUSE Linux onto a
computer that has no CD-ROM at all, via FTP. This will work, but only if the
basic network configurations have been set up correctly.

‘FTP Server [Name|lP] ' The name or the IP address of the FTP server.

‘Server Directory '’ The location on the FTP server where thase direc-
tory is located.

‘ 1 Use Proxy? ' Only select this if you are sure that you must use an FTP
proxy server. Normally this inot necessary.

‘Proxy [Namel|lP] ' This is only necessary if you have opted to use the proxy
server.

‘[X] Default FTP Port? ' This should be selected by default.
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| FTP Settings ~ ¥aST Version 1.04b -— (c) 1994-2000 SuSE GmbH
FTFP Server [Namel|IP] :FEaM=iCM=s0 :

Server directory r/pubssuses1386 current

[ ] Use Proxy?

Proxy [Name|IP] g

[%] Default FTF Port?

Part [Mumber] B

[%] Anonymous FTP?

Login

Fassword 8

Timeout [Seconds] 16O

Local tmp directory

Log:

Figure 3.8: Entries for the FTP installation

‘Port [Number] ' The default value should k& .

‘IX] Anonymous FTP? ' This should always be selected if you want to access
a public FTP server.

‘Login ' In the case where you havet selected the anonymous FTP option
above, here you can insert a username and in the following field

‘Password * the password.

‘Timeout [Seconds] ' 60 is the suggested value.
‘Local /tmp directory ' The local directory that is available for temporary
storage.

3.3.9 Partitioning Your Hard Disk

The most critical point of installing a new operating system is partitioning the
hard disk. Generally, every operating system uses at least one partition.

Tip
With Linux it is also possible to install the system on an existing MS-DOS
file system, but you should use this option only to “browse through”. The
performance is substantially less than when installing Linux in its own Linux-
specific partitions and the system is not as secure since there are no file
check systems available for MS-DOS and Linux could be influenced while
DOS is running.

. %

With Linux systems, you will generally want at least three partitions, one (V)FAT

partition for the bootloader/foot ), one for files and programs and one for
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memory data swapping which is performed by the running system. You might
consider creating multiple partitions for files and programs. The number and
sizes of partitions in a Linux system is a question of personal taste and philos-
ophy (see Sectio.5 page43 and Sectior2.6 page45); a detailed example of
partitioning can be found in Sectid3.11page64.

In addition to the partition (or partitions) that you create for Linux, you should
also create a swap partition to increase the size of the computer’s virtual memory
(see Sectiorz.6.1page46) . It is possible to use a swap file instead of a swap
partition. For performance reasons, however, this is not recommended. Every
time your system accesses this file, it must do it through the file system. Systems
with limited memory should always use a swap partition.

If you have more than one hard disk on your system, you will be prompted to
select the drive that you wish to partition. Once you have selected the drive, you
will see a menu which shows you the current status of the partitions on your hard
disk (Figure3.9).

EDITING THE PARTITION TABLE

Fdisk detected the following hard drive geometry:
Disk sdevs/sda 255 Heads 63 Sectors 1115 Cylinders.
One cylinder has 225280 Bytes.

Here you can see the error messages of the fdisk program:

The number of cylinders for this disk is set to 1115.
There is nothing wrong with that, but this is larger than 1024,
and could in certain setups cause problems with:

——

Current partition tabhle of the selected hard disk:

Device name From To Blocks Fartition type
sdev/sdal 1 1 S001 83 Linux native
Adev/sdaZ 2 18 136552 82 Linux swap
Addev/sda3 19 592 4610655 83 Linux native
sdevssdad 593 1115 4200997 83 Linux natiwe
Ti=Help QF3=Change type T4=Delete
¢ Continue > <  Abort p

Figure 3.9: Partitioning wittvaST

The arrow keyg7) and(]) can be used to navigate through the list of existing
partitions. To change the type of file system associated with a partition, for
example from DOS to ext2, use tfr) key. To delete existing partitions, use the
key. To create new partitions, use key.

Changing the type of the partitions (using {hg-key) is necessary, if you're cre-
ating a swap-partition. Sometimes it's not necessary to change the partitioning
at all, especially when you decided to use the partition-layout from the operating
system installed before. In this case just select the respective partition and press
the(F3)-key.

Be aware that Linux has no preferences regarding on what type of partition it
gets installed:

It is equally acceptable to install Linux on eithepamary partition or alogical
partition within an extended partition. The logical partition is a workaround to



limitations of modern day hardware. It was introduced to overcome the fact that
the partition table is only large enough for four entries. If you are interested in
having more than four partitions on your hard disk, you will need to create one
extendedpartition. Once the extended partition is created, you will be able to

create multipldogical partitions within this one largextendedartition.

Note

Extended as well as logical partitions are known to DOS as extended DOS
partition or logical drive, although this concept applies to any operating sys-
tem.

3.3.10 Setting Target Partitions/File systems

After you have completed partitioning your hard disk, you must next specify how
the partitions will fit into the Linux directory tree. Select the menu opti®et ‘
target partitions/filesystems ’

CREATING FILESYSTEMS

Current list of the filesystems on the existing hard drives:
Device name Blocks Inodes Format FsType Mount point Fartition

sdal 8001 2048 Ho ext? /boot Linux native
sda3 4610655 4096 No ext? Linux natiwve
sdad 4200997 4096 Mo extz Linux natiwve

Fi=Help F3=Change type F4=Mount point
FS=Expert menu F6=Format F7=Read fstab

¢ Continue > <  Abort b

Figure 3.10: Assigning file systems

In Figure 3.10), you can see an example of partitioning a hard disk. For each
individual partition you can select if and how it should be formatted as well as at
what location in your directory tree it should be “mounted”.

You must specify one partition as the “root” partition! This partition is necessary
because it is the starting point of the entire directory structure, and yess this
analogous to the function that roots provide for trees! Make sure you assign
Mountpoint'/  as the mount point for your “root” partition.

The menu at the bottom of your screen defines the different function keys that can
be used to manipulate the file system. As a rule you only have this functionality
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available to you on Linux partitions. If you highlight partitions that are formatted
for other file systems, the function keys will not be available for use, except for
the(F3) key which is used to select the mount point.

Setting the file system type
With (F3) you can choose between the two file systesm andreiserfs

‘ext2 ' — Theext2 file system §econd extended file sysfehas been estab-
lished for many years as the standard file system.

‘reiserfs ' — ReiserFSs a file system for the next generation; although this
file system is still very new, it is already widely used — among other things,
on a number of our internal systems. You really should read the notes in
lusr/share/doc/packages/reiserfssREADME

In close cooperation with the developer group surroundirgi$lREISER

and GHRIS MASON, SUSE has extended the high-performance file system to
include a “journaling file system”. Through journaling, it is guaranteed that
even for large servers, a file system check can be carried out within a few
seconds.

Caution
Please do not use ReiserFS together with RAID 5 software. For hard-
ware RAID solutions there are no such limitations. At present a Reis-
erFS partition must be at least 34 MB in size.

The following points should be noted if you want to use ReiserFS for an NFS
server:

« knfsd generally works, but problems may arise with the extensive renam-
ing of special files (“device files”, “named pipes”) via NFS across differ-
ent directories.

« unfsd functions reliably if the file system in question is exported with the
optionno_cross_mounts  or if unfsd is started with-no-cross-mounts

» Exporting entire file system hierarchies (possible witlisd) does not
function reliably with ReiserFsS.

The utilities for ReiserFS are in the packag&serfs , seriesa. Current
information can be found at:

http://www.namesys.com/

Mountpoint

The(F4) key can be used to select the location where the selected partition should
be mounted on the directory tree.
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Just a reminder: Yomusthaveonepartition assigned as the root partitiar).(

If you already have DOS/Windows partitions on your drive, you can also create
mount points for them. For example, you could create a mount poitibef
for the first DOS partition and a mount point/dbsd for the second.

Caution

Make sure that you assign absolute path names (starting with (/) ) for all
of your mount points and that you create one (and only one) unique mount
point for each partition! In addition, you should never create separate parti-
tions for the /etc , /bin , /sbin ,/lib and /dev directories. These direc-
tories, which contain important commands, libraries and configuration files
that are necessary for mounting the rest of the file system, must reside on

the root partition!
- /

An important note regarding DOS/Windows partitions! These partitions can be
connected to the directory tree as one of three different types.

* As a “normal”DOSpartition (=msdos), with all of the normal limitations of
a DOS file system,

e as aFAT-Win95 (=vfat ) in which long filenames are possible

« in the third case, as theMSDO%®artition, which permits the use of long
filenames in a “normal” DOS partition. This type is only required, however,
if you want to store Linux files on a DOS partition; this is not very efficient,
though, if you only need the DOS partition to store data. Whenever possible,
you shouldavoid UMSDOIS

Expert Menu for Fine Tuning of the File system Inode Density

Here in the Expert menu fine tuning can be performed.

The Inode density is used to define the anticipated average file size (per inode)
on a particular partition. If, for example, you choose a density of 4096 Bytes per
inode, this means that you expect the average file size to be about 4096 Bytes
(4 KB).

When a file system is created on a partition, the system computes the number of
inodes it will need, using the inode density number and the size of the partition.
The number of inodes represents the number of files that can be created on a
given partition.

In the example above, if the partition’s size is 4 megabytes, the partition would
have less than 1000 inodes. If this partition is filled with many files that are all
approximately 1 KB, then only one fourth of the partition could be used before
all of the inodes were exhausted. No more files could be added to the partition.

The inode value of 4 KB per file has proven to be a good default value (an
excessive number of inodes would result in the unnecessary consumption of disk
space, since inodes need disk space too, of course). If a particular partition is



CREATING FILESYSTEMS
————————————— FXFFRT MODE FILESYSTEM ALLOCATION
Cur| In this mask you can make advance settings for the file system

D| characteristics. Please only make changes here 1f you know exactly
what you are doing.

Dewvice: sdew/sda3 Size in MB: 2008

Inode density
Block size

Behaviour in case of errors

Number of mounts before fsck is run

Fercentage of blocks reserwved for root

Number of blocks reserwved for root
fonly possible if root-% eqguals O)

I-

< Continue 2 < Abort >

Figure 3.11: Expert menu for setting file systems

to be used to perform spooling (necessary for the NEWS service, for example)
a density of 2048 Bytes per inode is recommended, because news articles are
typically very small files.

Deciding on theblock sizéhas a direct influence on how long a file system check
lasts: The duration of the file system check is quadratically inversely propor-
tional to the block size - i. e. the smaller block, the more blocks and therefore
longer check time. The suggested block siz&tig4 (= 1 KB) for partitions up

to 1 GB, stepping t@096 (= 4 KB) for 4 GB partitions.

Specify the area reserved fooot’ . For‘root’”  you should always reserve

an area if partitions are to be used both by system programs and by regular users.
A separatéhome partition means that space does not have to be set aside for
‘root’

The behavior on errorscan be specified. If an error occurs in the file system,
operation can proceed as normadrftinue ), the partition can be re-mounted

as read-onlyréemount-ro ), or the complete system can be halted immediately
(panic ).

Caution

The option you choose depends on what for your system is used. The
default continue  should remain reserved for experienced system admin-
istrators.

Formatting the Partitions

With the (Fe) key you can select if and how the partitions should be formatted.
With brand new disks it is not necessary to check for bad sectors while format-
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ting, but to be on the safe side you can choose to do so. Selecting the formatting
and check option will take quite a bit longer than just formatting a partition.

Reading the fstab File

The filefstab tells Linux what file systems to mount when it loads. If you have
Linux already installed on your hard disk, you can presg#hgkey to read an
existingfstab file. The mount points listed in thistab file will be automati-

cally included for existing non-swap partitions on your hard disk. Entries in the
fstab file for other types of file systemswap, proc , nfs-mount , CD-ROM
entries, etc.) will appear grayed out and cannot be changed. They will remain
unchanged when you save tiseab file.

This feature is used when you are updating your entire base system (see Sec-
tion 11.1.3page280) . In such case¥aST needs to know how your file system
and partitions are divided. It is possible to have more than one Linux system
installed on your computer.

3.3.11 Configuring Your Hard Disk Manually
Configuring Partitions
What's it all about?

Background information on the various partition types can be found in a docu-
ment by Andries Brouweftp://www.win.tue.nl/~aeb/partitions/ ).

Step by step...
This is how to proceed when setting up your partitions:

1. YaST presents you with a screen that is divided into several parts (see fig-
ure3.9page59):
* At the top, you should see your hard disk's parameters.
* The second part shows warnings and error messages from the program
fdisk. You can take a closer look by pressiirg).
* At the bottom you can see the partitididisk has found. Here, you should

see the partitions of your former operating system and the swap patrtition,
if you have already assigned one.

2. If you want to remove existing partitions to use the space for new partitions,
you should do that now.
Highlight the partition you want to remove. Remembgrand(}) lets you
scroll through the list. Make sure the correct partition is highlighted. Then
presgF4) and confirm by pressing—).

Caution
If you remove a partition, all data on this partition will be lost.
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3.3 Adjustments of Installation

If you want to remove multiple partitions, you should do that now.

. If you want to use existing partitions of other systems for Linux, you may do
so simply by altering the partition type.

Caution

If you alter the partition type, other operating systems such as DOS and
Windows may not be able to access data contained on them!

Now highlight the partition which you want to change, usippund(D). If

you are sure you have marked the “correct” partition, just gre3sNow you

are presented with a dialog box where you select the partition type. Select
eithernormalor swapand confirm by pressing—).

. If you want to assign new partitions (this is the normal case), you should
create them sequentially. Just préss. If this doesn’t have any effect, it
means that the disk is already full with partitions. Then you may have to
delete partitions. (See above).

EDITING THE FARTITIOM TAELE
Fdisk detected the following hard drive geometry:
Disk /dew/s—— FARTITION TYPE
One cylinde| In your partition table the creation of the
following partition types 1s possible.
Here you ca| Flease choose one.

Primary partition

Extended partition

¢ Continue > < Abort »

Current par
Device namel

Jdev/sdbl 1 EE] 313236 b Win95 FAT32

F4=Delete F5=Create

<  Abort »

Figure 3.12:YaST — Assigning Partitions

A dialog box pops up letting you select the type of partition. (figduk?)

You may select between eithgnimary partition ', “extended par-

titon ' or ‘logical drive '. Confirm by pressing<—). Remember: you
may assign up to a maximum of foprimary partitions. If you need more,
you need to assign at least one aggtendedartition. Within thisextended
partition, you may assiglogical partitions

When you have assigned a primary or logical partition, you must enter the
device nameYaST displays a list of the available device names. Normally,
you should just select the uppermost entry, e.@lgevihda2 ' and press

=
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The next step lets you set the size of the partitdaST recommends starting

at the first cylinder of the first free partition. Normally, you should confirm
this default. To set up the size, you may select one of three alternatives:
the number of the last cylinder (e. ®76), the number of cylinders of the
partition (e. g.,+66) or the size in megabytes (e. g100M). Pressing=—)
should now move you tcContinue . Here, just pres&—).

Now you should see your freshly assigned partition in the lower part of the
screen. If you are not satisfied, you may remove it by pregsing

5. One of your partitions needs to be a swap partition. If there isn’t already a
swap partition, usé]) and(7) to select a proper one. Prggs) and select
‘Linux Swap Partition "and confirm by pressing—).

6. Is everything to your satisfaction? The drive should be completely popu-
lated with partitions. Did you remember the swap partition? Now move the
cursor to Continue ' and (=) then moves you to theissigning mount
points ' menu.

Under certain circumstancesgST checks your swap partition to make sure no
errors occurred.

3.3.12 File systems and Mount Points
What's it all about?

In the previous section all partitions were written to the partition table. In this
step you will now provide additional information for the Linux partitions which
have just been configured, and also for any DOS partitions, if they exist.

You have created all necessary partitions and these partitions have been added
to the partition table, but they are still not written to disk. There are some vital
parameters still missing which will be added in this step.

Summary

This information is partially written to the file system tabkec/fstab  , which
contains all the relevant information on the file systems you want mounted. Each
entry includes the device, its position in the directory tree and the type of file
systemt

FurthermoreyYaST needs this data to create Linux file systems on the formatted

drives. The swap partition is not touched in this step as it has been already
created in Sectio.3.11page64.

In contrast to the partition table entries (see Sec8ithllpage64), the/etc/
fstab entries are Linux-specific and have no influence on other operating sys-
tems.

Also worthy of explanation:

1As well as information fodump andfsck; see manpage fdstab (man 5 fstab ).



3.3 Adjustments of Installation

« In Linux, all file systems are linked to one “directory tree”. You must assign
each file system a branch on this tree. This is called its mount point. Even
DOS file systems can be linked into the Linux directory tree.

» Hard disk space for file systems is administered in Linux by using Inode.
An inode is just a small file that points to the corresponding data for a given
file. The number of inodes is assigned while creating a file system. If you
want to create lots of small files, you will need many inodes, which require
some space of their own as well. For file systems containing many large
files, fewer inodes are necessary. For more detailed information on this, see

Section3.3.10page62.

Step by step
You are now in Set target partitions / file systems " (see figure3.10

page60). To determine the file systems of your new partitions, proceed as fol-
lows:

1. First some information about what is to be done:
» For each of your DOS file systems (in DOS partitions), yeaycreate a
mount point.
» For each of your new Linux partitions:

— youmustselect a mount point

— youmayselect a file systenF3=choose type ’'(ext2 orreiserfs ).

— youmaydo some fine tuning, withF5=Expert menu '

— you may change the suggested formatting mo#&é=Formatting
(with or withouta check).

» The function teading fstab ' is normally not needed.

CREATIMG FILESYSTEM

Current list of the filesystems on the existing hard drives:

Dewice name Blocks Inodes Format FsType Mount point Fartition
Adevssdal 8001 2048 Mo extZ sboot Linusx
Sdew/sda3 4313452 4096 Mo ext2 / Linux
Fdev/sdbl 313236 No vfat WingS FAT32

WHAT KIND OF DOS FILESYSTEM
Do you want to access the DOS filesystem from
Linux a= a normal DOS filesystem or as a
UMSD0S filesystem?

< DOS > CFAT-W1in95 > < UMsDos >

Fi=Help Fd4=Mount point — B F7=Read fstah B

¢ Continue > < Abort ?

Figure 3.13:YaST — mount DOS patrtitions
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2. You can set the type of the Linux file system witi3). Currently the tried
and teste@xt2 or the neweiserfs , with advanced options, are available.

Caution 2
ReiserFS can not be used in conjunction with RAID 1 or RAID 5 soft-
ware. For hardware RAID solutions there are no limitations. reiserfs
is very new in comparison to ext2 . Please bear this in mind if you
decide on reiserfs . There is more information about ReiserFS on
page 61.

\_ /)

3. If you want to access a DOS partition in Linux, select it and pfess Now
a window pops up and you can enter a directory. In this directory, you will
mount your DOS file system. For example, entersc (don'’t forget the
slash!). Confirm this action by pressi(g>).

If you have selected a DOS partition, another window appears (figjae

on the page before). Here, you can choose which method to use to access
DOS in Linux (see SectioB.3.10page6l). Generally you will want to use

your DOS file system independently and only occasionally want to access the
DOS partition from Linux, for example, to transfer files. For this purpose,
choose bOS or ‘ FAT-Win95 ’ (= vfat ). UNIX file attributes and long file
names, as provided by the UMSDOS file systemgaulg needed if you want

to install SUSE Linux on a DOS patrtition — do this at your peril!

4. Next, enter the mount points for your Linux partitions. Just select your Linux
partitions one after the other and préss. A window will pop up letting
you decide where to mount this partition on your file system tree. Enter the
complete path beginning with the “slash” (/).

Which mount points you choose for your partitions depends on how you plan
to organize them. In any case, yddfinitelyneed a root directory, which

is the “root” for the whole file system. All other file systems and their mount
points more or less depend on your preferences. You should create a mount
point for each Linux file system. You will not be able to access unmounted
file systems.

Caution Ll
Directories which are needed at boot time must be located directly un-
der /. At this stage, the separate branches are not yet put together
(mounted). For this reason you may not assign /bin , /dev , /lib
letc , and /shin to other partitions.

5. You should ignore theExpert menu ’if you are just starting out with Linux;
as arule defaults are set automatically to guarantee a secure operation. Only
change the suggested values if you really know what you are doing (see
page62)!



6. You must now decide whether (and how) you want to format your Linux
partitions. Since you just created those partitions in Se@&i8ril1page64,
they must now be formatted. If you own a fairly new hard disk, morhal
formatting . If your storage media is not that new, it is better to choose
‘Formatting and checking '

CREATING FILESYSTEMS

Current list of the filesystems on the existing hard drives:

Device name Blocks Inodes Format FsType Mount point Partition

sdal 8001 2048 No ext? /boot Linux native
sda3 4610655 4096 Mo exts Linux native
sda4d 4200997 4096 Mo exte Linux native

Fl=Help F3=Change type F4=Mount point
Fo=Expert menu F6=Format F7=Read fstab

< Continue > < Abort >

Figure 3.14:YaST — Mount points

Select the Linux partitions one after another and pfesgo select the ap-
propriate formatting. At the end the menu should resemble figLir(it is
possible you havaot specified an NFS directory!).

7. After selecting Continue ’, a dialog box pops up asking you whether you
are sure. TheaST formats your partitions.

3.3.13 Configuring the Logical Volume Manager

The Logical Volume Manager (LVM) enables you to distribute the hard disk
space over the various file systems in a flexible manner. LVM was developed to
alleviate the relative complicated process of modifying partitions on a running
system: It makes a virtual “pool” (Volume Group — or VG for short) of memory
space available, from which logical volumes (LV) can be generated as needed.
The operating system will then access these instead of the physical partitions.

Features:

» Multiple hard disks/partitions can be combined into one large logical parti-
tion/.

e Ifa LV (e.g./usr ) gets full, you can expand it given the appropriate config-
uration.

* With the LVM, you can even append hard disks or LVs on a running sys-
tem. “Hot—swapable” hardware is, however, required for such intervention
procedures.
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Figure 3.15:YaST — Logical Volume Manager

Using LVM is even worthwhile for home PCs used extensively or even for small
servers. If you have a growing data stock such as in the case of databases, MP3
archives or user directories etc., the Logical Volume Manager is just the right
tool for you. With this, you can have file systems, for example, which are larger
than a physical hard disk. Another advantage of the LVM is this: You can create
up to 256 logical volumes. Please note that working with the LVM, however, is
quite different from working with conventional partitions.

Further information on configuring the “Logical Volume Manager” (LVM) can
be found in the official LVM Howto:

http://www.sistina.com/lvm/Pages/howto.html

3.3.14 Installation to a Directory

With YaST you can with a running system, make a complete installation to a
directory. Thus it is possible, for example, to update another computer via NFS,
to set up a “chroot environment”, or to perform a Linux installation on a second
hard disk from the running system.

This installation mode is only intended fepecial caseslf certain devices are
mounted in the directory specified, you must take care of this yourself before
installing with this method.

You must especially ensure yourself that the installed system is bootable. Mod-
ifications to thefstab file created byvaST will also probably be necessary in
the newly installed system.

Now type in the entry field which directory you want to install to.
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3.4 Determining the Size of the
Installation

3.4 Determining the Size of the Installation

After you have completed configuring your file system, you are ready to se-
lect the packages to be installed. From the main menu, select the option for
‘Choosel/Install Packages '. The reader should be aware that during the
installation process, after you have finished configuring your file systast,

will automatically present you with the necessary menu; you will not have to se-
lect this menu option from the main menu. The menu list that appears provides
a few options for managing packages, including loading, saving and creating an
installation profile.

— Logfile:

Load configuration
Save configuration
Changescreate configuration

Fackage information

Install packages
Delete packages

Main menu

Figure 3.16:YaST Determining the size of the installation

In addition, from this menu, you are able to start installing or to have a look at
the implications of your selection of packages on the space available on your
hard disk.

3.4.1 Load Configuration

There are several predefined configurations listed undad‘ Configuration .

You can choose any of them, using the arrow kéysand(]) to move to a pre-
defined “configuration”; witl{space) you can select or unselect an item. Among
them there is one labeled “Minimum system”. You should choose this if you are
runningYaST from a floppy disk and have very little RAM. Choosing the mini-
mal system will not prevent you from adding packages once it has been installed.
YaST will perform much better after it is installed on the hard disk.

If you have created and saved your own configuration (list of packages) you can
use this menu option to load your configuration. This feature is useful if you are
installing an identical configuration on many systems.

If you have already installed a system, you should be careful when you load a
different configuration since all packages installed on your system which do not
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belong to the chosen configuration will be marked for deletion. If you want to
keep the packages already installed, merely answewhen you are asked if

you want to delete or not. If you want to delete most of those packages then
you must manually unselect the ones that you do not want to delete. To unselect
them, change th§d]'  back to &[il by pressingspace).

3.4.2 Save Configuration

With this menu option you can save your current configuratioryaHfT is run-
ning from a floppy, this will be used to save your configuration. If you have
booted from a CD-ROM, you will be prompted to insert a formatted floppy.
YaST will save your configuration to this.

3.4.3 Changing Your Configuration

If you select Change/create configuration " you will be presented with a

list (Figure3.17) of series. These series are logical groupings or categories that
are used to subdivide all of the packages on the distribution. You can decide
which packages to install and also select previously installed packages to be
deleted. You can also change an already existing configuration (see Skétibn

on the page before).

Linux Base System (You need it!) .6 M

ap Frograms that don’t need X [ 29.0 M]
aplx  ppplixllare Office [ 9.1 M]
beao Extreme Linux (Beowulf) [ 0 B]
d Development (C, C++, Lisp, etc.) [113.4 M]
doc Documentation [ 8.2 M]
e Emacs [ 23.7 M]
emu  Emulators [ 0 B]
fun  Games and more [296.2 K]
2nm GMNOME - GNHU Network Object Model Enwvironment [ 2.9 M]
gra  All shout graphics [ 72.7 M]
ham  Amateur Radio (AX.25, CW, Logs, etc.) L 0 Bl

— <F3>=Zoom

device-name partition total used free freei mount-point
Adev/sda3 Linusx 4.26 G 1.10 G 3.15 G 745/

Jdev/sdal Limux 7.3 M 1.7 M 5.6 M 76%  Aboot

Wotan:

freal-home OTHER 93,97 G 52.57 G 41.40 G 44%  AShomesdhs

Hilbert:

Figure 3.17: Selecting package serie¥asT

You can move up and down the list of series with the kgys]), and

. In the lower window is a description of the current status of the dif-
ferent partitions on your system. The=) key opens the currently highlighted
series and shows you the contents of that series. (8dagkey can be used to

exit out of the package selection without saving any changes. If you have made
changes to the package selection,(the) key can be used to save those changes
and return to the previous menu.
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ap Programs that don’t need X [ 27.6 M]
aplx  Applixlare Office [ 9.1 M]
ben Extreme Linux (Beowulf) [ E]
d Development (C, C++, Lisp, etc.) [113.0 M]

Documentation

*Series

—
[N
(=]

o
CPOMNONOO O Oy
=
fr}

B

— 4F3>=Zoom ¢ Continue 2> < Abort >
device-name pa

Adevs/sdal Lirus 1.90 & 1.141 G 803.0 M 41% 7
Adev/sdal Lirusx 7.3 M 1.3 M 6.0 M 81% Aboot
Wotan:

Jreal-home OTHER 93.97 G 80.52 G 13.45 G 14%  Zhome/dhs
Thor:

Figure 3.18: Re-sorting packageswasT

The(F4) key can be used to select alternate views of the packages(Rdi8e
You have the choice to view, along with theeties ' (which is the default) and
‘RPM groups’ ‘ All Packages '

‘Series ' The usual categorization according to series.

‘RPM groups’ Order according to RPM group defaults.

[

‘All packages All packages (no sources) ', ‘Base system pack-
ages’and ‘All sources '’

If you presgz=) on a series you will be put into 'package selection’ mode for
that series (Figur&.19 on the next page shows the contents of the sefjes

If you have loaded a configuration already, the packages belonging to this con-
figuration are marked with aix’ . In the bottom window you can see a short
description of the highlighted package. In the right hand window you will see
the amount of space that is required for your current configuration.

These values are updated as you select and deselect packages. The status win-
dows can be enlarged with tfv) and(F2) keys respectively. If you are installing

your system for the first time and find that your current partition configuration
does not provide enough space for the packages that you want to install, you can
go back to the beginning of the installation and recreate the partitions as neces-
sary. If you are trying to add packages to an existing system and find that you do
not have enough space, you will need to find another solution (add another hard
disk or perhaps delete some unwanted packages).

Each package name is preceded by its current state:

r indicates that this package is not yet installed

‘XTI indicates that this package will be installed
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— <F3>=Zoom —
1 aaa_base SuSE Linux base package Mount point
1 gaa_dir SuSE Linux directory structure Free
i 33a skel SuSE Linux Default User .
i at Job Manager 3.15 G
1 bhase Some important GHU packages Ahoot
i bhash The GHU Bourne-Again Shell 5.6 M
i hashi The GHU Bourne-Again 3hell (older version) Ahome/dhs
i bdflush Linux update daemon 41.39 G
1 compat some librariles 1n compatibility-verslons ASmountsswork
i compress Standard Unkx compression program 92.68 G
i cplo The GHU cpio backup and archiving otility /. ..ratschker
i cracklib A password-checking library 16.98 G
1 cron cron dasmon Ao wadm/mount
i ddrescue Data copying in presence of I/0 errors ] 0B
Version: 99.11.11-2 (installed 99.11.11-2)
Peculiarity: Base system
FPackage Size: installed 375.6 K (compressed 143.0 KJ
This package installs sewveral important configuration files. Central scripts
like SuSEconfig are also in this package.

Figure 3.19: Selecting packages to install: sesieshase system

i indicates that this package is already installed
O  indicates that this package will be deleted

[RI' indicates that this package will be replaced

By pressing<=) you can change the status of the package. If the package has
not already been installed, pressirg) will change the status frorfi I to

‘X and back again. If the package has already been installed, préssing

will toggle the status betweefi’ ,‘[R]’ and‘D] . causes the cor-
responding sources package to be installed as well.For information on source
packages, see also Sectibh.3.4page289. As stated earlier, if you want to
save changes that you have made in the package selection, gssjtkey. If

you do not want to save any changes, us&ghe key.

If, by any chance, you run out of space on your partitions, you can easily switch
back to the main menu and repartition your hard disk. The actual partitioning
will take place only after you have le¥aST.

If you are runningvaST from a floppy, only install a minimal system. After you
have completed the minimal install, go back and install the remaining packages.
With the YaST features described above you have all the tools necessary to test
out various desired configurations and their hard disk requirements.

3.4.4 Whatif...

This menu item was created to give you a chance to review all of the changes
that you have made to a configuration before committing them. S8€ can

be used to install, uninstall and replace (update) packages and there are so many
packages on the distribution, this option can be a useful way to verify that you
have not unintentionally marked packages for deletion or installation.
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3.4.5 Start Installation

This menu option will start the installation of packages. All of the packages
that you have selected for installation are copied from the installation medium,
uncompressed and written to the appropriate location on your hard disk.

If you have changed the partition tables during tYaST session, installation is

not yet possible. After changing the partition tables, your computer needs to be
rebooted in order to write this modified partition data to the partition tables. This
can only be done after leavingST.

During installation, status messages will be shown in the lower window. The
upper window informs you about the current package being installed.

After installation, if you want, you can jump back to the installation log window
by pressing thé€Tan) key. This will allow you to view any messages that may
have appeared during the installation of a particular package.

3.4.6 Checking Package Dependencies

YaST can be used to check package dependencies. Some packages are depen-
dent on the presence of other packages. The converse is also true. Some pack-
ages should not be installed with other packadeST will check the packages
marked for installation against the packages already installed on your system.
YaST will also take into consideration packages that are marked for deletion. All
unresolved package dependencies are displayed in a list.

The Boolean logic that is used to define and check these dependencies is de-
scribed below.

AND means that if this package is installed, all listed packages should be
installed too. For example, if you install the compiler, you will also
need the include and lib files.

OR means that if you install this package, at least one of the listed pack-
ages should be installed as well.

EXCL means that if this package is installed, none of the listed packages
should be installed.

Table 3.1: Package dependencies

3.4.7 Index of all Series and Packages

This option simply provides a list of all packages included on the distribution.
Those packages marked with &nh are either already installed or have been
selected for installation. This option gives you a quick overview of your instal-
lation selection.



3.4.8 Searching for Packages

In the event that you cannot find a particular package, but know where it is on
the SUSE Linux distribution, you can use the menu optiuackage Infor-

mation ' to find it. You may either search through the installation medium, or
through the entire system, or both. There is even an option for doing a case sen-
sitive searchYaST looks for the string of text that you have entered in the search
field and presents you with a list of relevant packages.

3.4.9 Installing Packages

The ‘Install packages "menu option is useful for installing packages that are
not on the distribution. Most importantly, this menu option can be used to update
packages directly from our FTP servgr.suse.com , provided that you have
some form of Internet access. The packages on the FTP server are typically bug
fixes or newer versions. Thénstall packages "’ menu option can also be
used to install packages directly from your hard disk, a disk, or another source
medium. Such packages could include, but are not limited to, packages that you
have received from an alternate site, packages that you have created yourself, or
simply packages that you have downloaded from our FTP server and saved on
your hard disk. A couple of formats are supported: tar archiwgs (), RPM
packages.(pm , .spm and.src.rpm ) as well as special patch packages( )

that are available, if required, from our FTP server.

The installation procedure is divided into three steps (pfessfor complete
instructions):

 Selection of the installation medium
 Selection of the packages offered

« Installation of the packages

First you select the package medium by enteri®auice: ' and pressing<).

The following options are availableDirectory ', ‘FTP', ‘ Source medium ’

and Floppy . You may need to change the default path (if you have selected
‘Directory ' or ‘FTP’). YaST will connect to the source medium when you
presg<—). Thereafter, provided that you have selected the correct directory, you
will be presented with a list of packages to be installed. WGP it is thus
possible to install directly from the Internet. The addresspisuse.com:
Ipub/suse/ i386 /update/ 7.2 (refer to Figure3.200n the next page). Itis
not yet possible to install packages via a “proxy”; you need to lddireet access

to the appropriate ftp server.

Tip
If you get an error message such as "530 User ftp access denied" ,

this means that too many people are currently logged on. You will have to
try again later.



ftp.suse.com
ftp.suse.com:/pub/suse/
ftp.suse.com:/pub/suse/
/update/

3.5 Updating the System

EH!I!!!IIHHH!IIIIIIIIII

Directaor

Source medium
Floppy

— Logfile: svarsadmsinst-log/installation-20000Z202-3

Figure 3.20: Installing packagesYaST via FTP

First, find the directory that has them package that you want to install. Then

you can select the packages to be installed ¢gighce ). Once the package has

been selected for installation, préem) to install it. The package is first copied

to the/tmp/ftp  <processID > directory and then installed. If something goes
wrong, you can still install it manually(see Sectibh.3.2page286).

3.4.10 Deleting Packages

Selecting Deleting Packages ' will provide you with a list of the packages
that are currently installed. This list includes “foreign” packages — packages
which are not part of the SuSE distributioraST cannot update these packages
or check for any dependencies unless they were installed in an RPM format.

It is easiest to replace these packages with packages from the SuSE distribution.
Just select the packages that you need to replace. A short description is displayed
for each package if you pre&), but only if that package contains description
information. Pres&space ) to select a package to be deleted, to delete it.

Afterwards you can reinstall those packages from the SUSE CD’s.

3.5 Updating the System

You should only use the menu iterdgdate System ' if your base system is a
fairly recent one — that is, fitting in with the source medium. If there is doubt,
YaST will tell you in no uncertain terms.  You can begin a system update as
described in Chaptdrl page?79; individual packages can be updated Wit T

as explained in SectioB4.90n the facing page.
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3 Configuration with YaST

3.6 System Administration

In addition to assisting you with the installatioaST is a powerful tool for
performing system administration.

Select System administration " from the main menu (see FiguBe21).

YasT - Yet another Setup Tool
YasT Version 1.04b —- (c) 1994-2000 SuSE GmbH

Language: English
Media: CD-ROM SCSI /dewv/scd0 [NMOT OK]
Root-Device: /Adev/sda3

E=lal= =N =hl MY}l Integrate hardware into system
Adjustments of Kernel and bootconfiguration
ChoosesInstall Metwork configuration
Update system Configure Live-system
Login configuration
Show README fil| Settings of susewm
Copyright User adminlstration
Exit YasT Group adminlistration
Create backups
Security settings
Set the console font
Set time zone
Configure XFree8&(THM)
Configure GPM
Change configuration file

Figure 3.21: Administering your system

From the main menu iMaST (see Figure3.1page52) you can choose the menu
option ‘System Administration ' to access the system administration fea-
tures ofYaST (Figure3.21).

3.6.1 Integrating Hardware into the System

With this option you can specify the hardware that you are using. In most cases,
YaST will create a link from the standard device to your particular hardware
device. This will make it easier for you to access this device without having to
remember the exact name of the device.

The printer configuration is a bit more complicated. This is described in the
following section.

Printer configuration

Accessing a printer under Linux is not trivial. The technical background is de-
scribed in detail in Chapted page205.

YaST provides an interface for easily setting apsfilter for your printer (Fig-
ure3.23page80):

Under the menu optiorPrinter name ' you will be presented with a list of
printers that are supported Bhostscript. You can select your printer from this
list. If your printer does not appear on this list, you can selettér printer ’

78



3.6 System Administration

YaST - Yet another Setup Tool
YasT Wersion 1.04b —— (c) 1994-2000 SuSE GmbH

Language: English
Media: CO-ROM SCSI Adew/scdl [MOT OK]
Root-Device: Jdev/sda3

[ECEN =P EMNadell Integrate hardware into system —>
Adjustments of Kernel a
ChoosesInstall Network Mouse configuration

Update system Configur| Modem configuration
Login co| COD-ROM configuration
Show README +11| Settings| Configure printers
Copyright User adm| Configure ISON hardware
Exit YaST Group ad| Configure your scanner
Create b| Configure networking device
Security
Set the co
Set time zone
Canfigure xFreef8&(TM)
Configure GFM
Change configuration file

Figure 3.22: Hardware configuration

and then the option<userdefined >’. You will be presented with a screen
where you can enter your printer type. The commagsdh will display a list

of printers that are supported by the currently installed versio®hmistscript.

If your printer appears on this list, you can enter it as thaser-defined >’
printer type. The configuration aiiprint  drivers can be best accomplished
with YaST2 or the SETUP (Iprsetup ) program. This program is part of the
apsfilter package. Please see Sectb@page217for more information.

Most normal printers are connected to the parallel port (printer port) or USB
port. In most caseslev/lp0  will be the correct port — that is, the first parallel
port.

s

Tip
If in doubt, first set the following values in the BIOS for the parallel port:
* 10 address 378 (hexadecimal)
* interrupt 7
* as mode: normal (or SPP)
* and switch off DMA (should be switched off in normal mode)

These are the normal standard values.

%

The settings for the menu optioRésolution in dpi " should be verified. If
you are unsure, you will have to refer to your printer documentation.
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3 Configuration with YaST

INSTALLATION OF APSFILTER:
This is a conwvenient way to configure apsfilter, a universal printer filter.
If you choose the "Install" button, the necessary changes are written to
your printer configuration file (/etc/printcap). The names (lp, lpl, etc) of
the created printers are then displayed.

Colar printer [1]
Printer type [Other printer ]
Printer name [1jet4 1
Paper format [a4 ]
Connected to port [Farallel port ]
Device name [/dew/1lp0 ]
Baud rate (serial port only) : g
Resolution in dpi 1300300

¢ Install > < Abort >

Figure 3.23: Setting uppsfilter with YaST

3.6.2 Kernel and Boot Configuration

This set of sub-menus can be used to configure your system’s boot setup as well
as which kernel you want to use:

Ya3T - Yet ancther Setup Tool
YasT Yersion 1.04b —- (c) 1994-2000 SuSE GmbH

Language: English
Media: CO-ROM SCSI /dew/scd0 [NOT OKJ
Root-Device: /Adewv/sda3

Gerneral help fo| Integrate hardware into system =5
fdjustnents of
ChoosesInstall Netwaork
Update system (BalgfRi=(ligdl Select boot kernel
Login co| Create rescue disk
Show README fil| Settings| LILO configuration
Copyright User adm
Exit vaST Group admi
L | Create backups

Security settings

Set the console font

Set time zone

Canfigure XFreedSB[TH)
Configure GFM

Change configuration file

Figure 3.24: Kernel and boot configuration

Selecting a boot kernel

You can install one of the available precompiled kernels (from the SuSE-CD)
with the menu optionSelect boot kernel ', in the event that you want a
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different kernel than the one you chose during installation. In addition to in-
stalling the kernel that you selea&ST will also copy the kernel configuration
file (.config ) to the kernel source directorjuér/src/linux ).

Select the appropriate kernel for your computer. Then, as a rule, you should have
LILO installed again, usinyaST, if you have already booted successfully with
LILO. Otherwise see below, the guide on configuriigO.

Advanced.inux users might want to consider recompiling their own kernel (see
Chapterd page237). One advantage of recompiling the kernel is that it can be
customized to fit your exact hardware configuration, and it can be made smaller
and faster. If you are new to Linux it isighly recommended that you use the
precompiled standard kernels. Only if you are using the standard kernel you are
qualified for “Installation support”. In other words, by recompiling your own
kernel you no longer qualify for “Installation support”.

Creating a rescue disk

An “emergency” or “Rescue disk” is also a good idea, in the event that your
computer will not start at all — see Secti®A.6 page302 for details on how to
use this floppy disk).

Configuring ‘LILO’

YaST also provides a front-end tdLO (Linux Loader) to ensure correct config-
uration (Figure3.25. LILO can be used to boot other operating systems such as
0S/2, DOS or Windows 95/98, but with Windows NT you should be careful.

Additional information on the individual configuration options is available in
Chapterd page93.

LILO IMSTALLATION
LILO {the Linux Loader] allows you to boot Linux from a hard disk. To
configure LILO, fill in the following fields. Then, create andfor edit your
boot configurations. The first boot configuration will be booted
automatically after the boot delay. You must create at least one boot
configuration (using F4). After that, you can commit your configuration by
pressing <CONTIMUE> and LILO will be installed.

Append-1ine for hardware parameter

Where do you want to install LILO [Master boot record 1
Boot delay 110 8 [ 1 "linear’ option
The following boot configurations linuxb2
are currently awvailable
|
< Continue > < Abort >

Figure 3.25.LILO: Installation



The ‘append line for kernel parameters " usually remains empty un-
less you already need to use additional parameters for booting; only if this is
the case should you enter these parameters herev{thatut the preceding ker-

nel namdinux !).

Details can be found in Sectigh4.2pagel0L

‘Where do you want to install LILO? . If Linux is the only operating
system on your computer, théfaster boot record is the correct choice. If
you are using “another” boot manager, select

Boot sector of the /boot partition . If you have not created /aoot
partition, select
boot-sector of the root partition . The choiceOn floppy disk

speaks for itself. The technical background of these choices is given in Sec-
tion 4.3 page9?.

‘Boot delay ' This entry is in seconds. 10 seconds is a reasonable value to
use.

“"linear" Option ": In most cases this option ot necessary.
For additional information please see Sectdo#.2pagel0l

The ‘F4=New Config ' menu option can be used to create a “new configura-
tion”. It is recommended that you use the standard configurdition as the
configuration name. To edit an existing configuration, use FBeEdit con-

fig ' menu option. When using either of these keysST will present you with

a configuration screen, as shown in Fig@8r26 The individual options on this
screen are described below:

LILO INSTALLATION
LILO {the Linux Loader) allows you to boot Linux from a hard disk. To
confi LILO BOOT CONFIGURATION our
hoot Flease enter a label, or name, for this boot configuration,
autom| which operating system it should boot, and the partition where
confi| it is located. The lakel will he avilahle for selection at the oy
press| LILO boot prompt. When specifying a Linux boot configuration,
you must also specify the locatlon of the boot kernel.

fippen | Configuration name : I :

| Which gperating system [Boot Linux 1

Where| (Root-) partition to boot g : 1
Boot [ 1 Kernel optional

Kernel to be booted by LILO
The f

are c Fi=Help
[ ] ¢ Contimue @ < Abort >

Figure 3.26:LILO: Boot configuration

‘Configuration name ' You can choose as you wish, blifux is a good
name for your first configuration.
‘Which operating system ' Yourthree choices arBoot linux ,Boot DOS/Win

- this option is for Windows 95/98 as well — aBdot OS/2 . ‘(root-) par-



tition to boot ": This detail is pre-defined. As a rule, you should not change
anything here. Pres§3’ and choose the appropriate partition.

‘Kernel optional . Only select this option if the kernel isot permanently
available. This would be chosen if you wanted to boot to a test kernel only once.

‘Kernel to be booted by Lilo "= here as well you do not need to change
anything. The usual location in SUSE Linux/i®ot/vmlinuz ~ ; By pressing
‘F3’ you can browse through the directories and select the kernel. \With-*
tinue ' LILO is installed, with Cancel ' you can stop the installation afiLO.

Tip
If you are planning on compiling your own kernel, we recommend that you
create a second configuration in LILO. The purpose of this new config-
uration is a backup option in case your newly compiled kernel does not
boot. Create a new configuration and call it old , and configure it to use
the /boot/vmlinuz.old kernel. You should also copy the current kernel
/boot/vmlinuz to /boot/vmlinuz.old . When configuring this option,
you should also enable the ‘Kernel optional " option. Now, in the event
that you have compiled a new kernel (see Chapter 9 page 237) which for
some odd reason will not boot, you still have a way to boot to your original
kernel.

3.6.3 Network Configuration

General network configurations can be done WHBT as well(see Figur8.27

on the following page). Even if you are not connected to a network, it is a
good idea to configure your network. Many programs depend on a correctly
configured network to be able to function properly.

‘Network base configuration ' This is where you can configure the IP-
Address(es) for the appropriate network interface (network card, PPP, or
ISDN, etc.) (Figure3.28page85).

Here you can also select the servicgé$CPor BOOTPvia ‘F3=Auto-IP ', to
use an automatic IP configuration.

Using ‘F6=IP-Address ' gives you the ability to change th&TU. In case
of doubt keep the entry blank or use the provided default value.

MTU is the “Maximum Transfer Unit” and sets the maximum size of pack-
ages used on that network device.

Sometimes your provider forces you to use a special valueMot): The
standard value (and maximum) i$500°. In case the connection to the
provider is pretty bad, you should reduce the valuevofU.

‘Change hostname ' The hostname and domain name of your computer can be
set here.
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Ya3T — Yet another Setup Tool
Ta5T Werslon 1.04b -- (o) 1994-2000 SuSE GmbH

Languagze: English
Media: Path Awork/CDs/full-i386 [OK]
Root-Device: sdews/sda3

General help fo| Integrate hardware into system -2
Adjustments of Kernel and bootconfiguration =>
ChonsesTnstall
Update system (MalgidN=-{Ildl MNetwork base configuration
Login co| Change host name
Show REARDME +il| Settings| Configure network services
Copyright User adm| Configuration nameserwver
Exit YasT Group ad| Configure YP client
L | Create b| Configure sendmail
Security| Configure ISDN parameters
Set the Configure a FPPF network
S3et time| Administer remote printers
Configur
Configur
Change c

Figure 3.27: Network configuration

‘Configure network services ’ With this option you can configure basic
network services such asietd (for telnet, ftp, printing etc..) portmap (for
NFS server and NIS) angbc.nfsd (for NFS server).

‘Configuration Nameserver ' It is possible to specify one or more name-
servers. (see Sectid® page321for more information).

‘Configure YP client ' This option will only be active if you have installed
the packaggpclient , seriem.

‘DHCP Client * This option will only be active if the packagiclient , series
n has been installed.

‘Configure Sendmail * With this option it is possible to install a configura-
tion file for sendmail. There are a few configuration files available that will
suit most needs.

‘Administer remote printers " With this option you can configure your
machine to be able to access a printer which is on a TCP/IP network. The
configuration options in this screen are relatively self-explanatbigmée of
printer ' refers to the name by which the local machine refers to the printer
(a good choice would beemote ). ‘Spool directory ' will be automati-
cally configured according to the name given abo®erver name ' is the
IP address or the name of the print serviiarhe of printer ' is the name
by which the print server refers to the printer (in most cases this wip he

If you need a prefilter for this printer, please refer to Sec8@page224.
‘Connect to printer via Samba ' This option will only be active if the

packagesamba, seriem, has been installed. With this menu item it is possi-
ble to connect to a printer that is connected to a Windows computer.
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SELECTION OF MNETWORK:
The base configuration of your network dewvices is set here. Press FB6 to
asslgn an IP address to 3 network device. Use F7 to configure your hardware;
this is only necessary with ISDN and PLIP networks. The ISDN parameters may
he configured by pressing F3.

Humber Active Type of network Device name IP address PCMCIA PtP address

[o] [X] <NONE> NONE 10.10.0.236 [}
[1] [ 1] Unlknawn [ 1
[Z] [1] Unknown [1]
[31] [1 Unknown [ 1

<Create an additional netwark:

3=futo IP 5=Device
9=PCHCIA
< F10=Save >

Figure 3.28: Network base configuration

‘Connect to a printer via Novell network ' This option will be active
only if the packagecpfs , series has been installed.

‘Configure ISDN parameters ' This option will only be active if the pack-
agei4l , seriesn, has been installed. Follow the detailed menus that are
available.

‘Configure a PPP network ' Here PPP can be set up.

3.6.4 Login configuration

Here you can set whether the system will boot to a text mode or to a graphical
mode with the X Window System. If you want to use the graphical login, you
have two choicesXDM or KDM. If you chooseKDM you can also select which
users are permitted &hutdown the system. The other login option is via the
text console. With this option you can start the X Window System with the
commandstartx (Figure3.290n the following page).

Note

If you are not absolutely sure that the X Windows System is configured
correctly, you should not activate either of the graphical logins. Please test
whether you can start the X Windows System first, from the console, before
activating the display manager.

If you do configure your system to start with a graphical login, the/éie/

inittab  will be configured to set Runlevel 5 as the default runlevel (see Sec-
tion 19 page325). If Runlevel 5 serves another purpose on your machine, then
neitherXxDM nor KDM will be activated.
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CONFIGURE LOGIM GUI
Here you may set which login screen will be awvailable at
system startup. You can start X1l directly by selecting =DM
or KDOM, which manage your login. If ASCII is selected your
system will boot up to a text console login. After you have
logged in, you may launch X1l by entering “startx’.

Login GUI [Graphical
Display manager [KDM

Shutdown behaviour of KDM [root

< Continue |

Figure 3.29: Login Configuration

3.6.5 Settings for susewm (the Window Manager)

With this menu option you can set the “Graphical Desktop”.

SETUP FOR DEFAULT WINDOWMANAGER.
Many aspects of the graphical user interface on the X Window sysetem can ke
customized through the selection and configuration of window managers. Here
you may choose the system wide default window manager. Furthermore, you may
enter whether susewm should create configuration files for specific window
MaNSgeTs .

System wide default window manager

Create default configuration files

Create default configuration files and menus for

[X] fywm
[%] fyumz [X] mwm
[x] Fvum3s [x] afterstep
[¥] bowman [%] ctwm
Menu icons for fvum2 and fvwm95 [Tes 1
< Continue b < Abort >

Figure 3.30: Setting up susewm

Please select your default window manager. You could alssuséwm which
configuration files it should create and maintain.

3.6.6 User Administration

YaST provides a convenient means of creating, deleting and maintaining user ac-
counts. The menu option for managing users is titléskl  Administration ’
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and is a sub-menu o8Yystem Administration

USER ADMIMISTRATION
In this mask you can get information about existing users, create new users,
and modify and delete existing users.

User name HATE
Mumerical user ID 1501

Group (numeric or by name) TUSENS
Home directory :home/tux
Login shell :/binsbash
Password R s
Re-enter password Rz T3
ficcess to modem permitted L1

Detziled description of the user
HTux, the penguin
Fl=Help

F5=Delete

F4=Create user
F10=Leave mask

user

Figure 3.31: User Administration witvaST

Here you can enablétcess to Modem ’; if you do this you are added to the
groups‘uucp’ and‘dialout’ . All members of these groups are able to con-
nect and disconnect by means of PPP connections.

When new user accounts are created, default configuration files are copied from
the /etc/skel directory into the home directory of the new user. This is a
process by which the personal configuration files can automatically be created.
Users are free to change those configuration files in their home directory as they
wish, of course.

When creating or deleting user accountsST runs the following two scripts:

* When creating a user account, the script/shin/useradd.local is
run, if it exists. This script will create the necessary entries in/éhg
passwd and/etc/shadow files. The home directory is created and the files
in /etc/skel are copied to it.

« Before deleting a user account, the script/sbin/userdel.local is
called. The relevant lines ipasswd andshadow are removed. The home
directories will remain.

Both scripts can take the username as a parameter. If additional information
is needed (user ID, login shell, home directory), it can be found inetee

passwd file.

If you are an advanced user and you do not want toYaST to create user
accounts, you have the programsradd anduserdel at your disposal.

Notes on PAM

The configuration files on PAN?luggable Authentication Modulesin be found
in /etc/pam.d . Documentation for programmers and system administrators is
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located in/usr/share/doc/packages/pam

SuSE Linux is able to handle MD5 passwords. With MD5 encryption, passwords
can be longer than 8 characters (up to 128 characters). Since MD5 encryption
is not compatible with the standard Unixypt()  function, most commercial
Unix systems and some programs don’t work with MD5 passwords. So be care-
ful if you enable this feature.

Notes on configuration can be found Mmsr/share/doc/packages/pam/
md5.config

3.6.7 Group Administration

YaST can also be used to create user groups.

GROUP ADOMINISTRATION
In this mask you can retrieve information about your system’s groups. You
can also create new groups, change groups and remove groups.

Name of zroup :disk
Mumeric group id Hs
Password for access to that group

Re-enter password

List of members of that grou
Htux h:

F1=Help F3=Selection 11i F4=Change F5=Delete F10=Leave mask

Figure 3.32: Group administration wittaST

Under Linux (as with UNIX in general) each user must be assigned to at least
one group. This is necessary because permissions (for certain files) depend on
which group the user belongs. User groups can be used to restrict (or allow)
users access to certain directories. Group passwords can also be used to restrict
(or allow) access to certain directories.

Some groups already exist under Linux, for example the user grosgrs’
‘root and many more.

The group name, such as witlsers’ , is just a textual representation of the
group. Linux recognizes the groups according to the "GID" (Group ID). The
configuration file for groups is iretc/group

This is just background information that most regular users do not need to know.
With YaST it is easy to create groups. In the mesystem Administration '

there is a submenu foGroup Administration ’. This screen is described in
Figure3.32
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3.6.8 Creating Backups

This option helps you to back up all modified and new files and packages to a
file or tape. These are configuration files in most cases.

r Root = /7
If you intend to back up files which ||
are not included in any installed Jproc
package, you may Stmp
Swars adm
- enter a list of directories, Swardcatman
— specify a set of filesystem types, Avardlock
Swarsman
which shall be EXCLUDED from the Svardrun
hackup . Awardspool
fvardtexfonts
Swardtmp
[ ] ExT2 [X] EXT
[%] HPFS [®] IS09660
[X] MIMIX [%] MSDOS
[X] NFS [¥] 5vsv
[®] ®IAFS [®] SMB

Figure 3.33: Backup witlvaST—choosing directories to exclude

The dialog consists of three parts (see FigRiES):

1. Choosing the files to be backed up:

Here you can telVaST which directories should be excluded from the backup.
Predefined arémp /dev  and/proc . You should add mounted CD-ROM'’s

or NFS-mounted file systems to this list. The less you want to be backed
up, the faster it will run, since unnecessary comparisons with package lists
are omitted. Using+) and(-), you can add new directories or remove them.
PressingF1o) leads to the next step.

2. Searching:

In this step,yaST searches for files which should be backed up. The number
and size of the packages found are updated while searching. After this has
been done, there will be a list with all the files that have been found. Here
you can still de-select files by using bar.

3. Entering commands:

Here you decide how those files are going to be saved. You can give archive
names, options and more.

This back up mechanism can only work if the dates of the files have not been
otherwise changed. Furthermore, this function requires considerable RAM. File-
names of an ordinary CD take up to 6 MB RAM. Also, you need enough free
disk space to save the backup archive. Compressing the archive will lead to a file
reduced in size—approximately half of the original. The best way to do backups
is to use a tape.
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3.6.9 System Security Settings

Only change the defaults if you have detailed knowledge of the measures in
question.

Note

If you do not want to allow any ‘root’ logins via ssh, then /etc/ssh_
config must be adjusted. In /etc/sshd_config , the default is set to
PasswordAuthentication yes . If ssh is correctly configured, ‘root’
logins are secure across a network.

3.6.10 Setting the Console Font

Here, we will focus on the screen for the font settings in the Linux console.
Linux enables you to load various fonts for the console. In this settings screen,
you can try out the different available fonts and apply one as your standard font.
If you select tHon't load font ', the font saved on your graphics card will
still be applied.

All of this, of course, does not have any effect on the fonts in a graphical interface
such as KDE or Gnome. You can see the resulta8T if you have starte®aST
directly from the ASCII console, but not if you have started it frokieam or an
xterm.

SELECT THE SCREEN FONT
Please select one of the following fonts. If you like it. you can
make it the standard font. You can test as many fonts as you like.
If you press ESC or select the <abort> button, the font which was
active before the font menu appeared will be restored.

<{don't load font>
161.cp.gz
162.cp.gz
163.cp.gz
164.cp.gz
165.cp.gz

737 .cp.gz
880.cp.g
8x14alt
8x14thin
8x15
8x16alt
8xBthin

< Continue > < Abort >

Figure 3.34: Setting the console font



3.6 System Administration

3.6.11 Setting the time zone

The time zone has been preset during the SuSE Linux installation, but you can
change or correct these settings later. Simply move the blue bar using the cursor
keys(1) and(]) to the desired selection and then confirm wilext '.

Afterwards, a window will appear which will ask you if you want to set your
BIOS clock to the local time or leave it set to GMT (Greenwich Mean Time).

3.6.12 Configuring XFree86(TM)

The X Window System (XFree86) can be configured with different configura-
tion tools.You should first try to us8aX. SaX is described in more detail in
Section5.3pagel28

The technical details can be read in Chaptpagel25

3.6.13 Configuring gpm

This screen controls whether to load the mouse support and with which param-
eters to start it. This allows you to cut and paste text between several virtual
ASCII consoles. Again, this entire process is only relevant for ASCII consoles,

since the mouse is controlled on the graphical interface by X11 and thus not
affected by theypm settings.

Figure 3.35: Configuring gpm
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3.6.14 Changing the Configuration File

SuSE Linux is maintained by one central configuration fé&/rc.config ,
and the out-sourced files in thetc/rc.config.d directory. These files are
read at boot time by the boot scripts that configure your system.

It is possible to change individual variables in these files wiaBT. By doing

this you can make configuration changes to your system without having to know
every detail about all the special configuration files that have been effected by
these changes.

YSTEM CONMFIGURATION
The following list shows the environment wvarlables which are used to
configure your SuSE Linux system.

| BEAUTIFY_ETC HOSTS
CATMAN_ATIME
CHECK_ETC_HOSTS
CHECK_INITTAB
CHECK_PERMISSIONS
CLEAR_TEXMF_FONTS
CLOSE_CONNECTIONS

B R

Current walue ges>

Comment :
If CHECK_ETC_HOSTS is set to yes, SuSEconflg sorts your
Jetc/hosts. But in some cases this may be unwanted. So here is a
flag, where you can configure if retc/hosts should be "beautified"”.
(yes/no)

F3=Change wvalue F4=5earch F10=Exit mask

Figure 3.36: Editing the configuration file wittaST

The menu option for changing the configuration file is under 8yastem Ad-
ministration "in the menu titled Change Configuration file " With the
cursor, select the variable that you want to change and pre§s-ther (£3) key.
After you have usedaST to change one of the values the scBpiSEconfig will
run automatically.

If you decide to manually change this value (by editing the/éile'rc.config )
please remember that you must manually run the séipEconfig. This script

will do the necessary updates to the relevant configuration files, according to the
values that have been set (or changedgitirc.config . Additional details

on this subject can be found in Sectib®.6page317.
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4 Booting and Boot Managers: LILO,
loadlin, etc.

This chapter describes various methods of Booting a Linux system. To have a
better understanding of what is involved, we will first illustrate some technical
details of booting a PC.

4.1 Booting a PC

After turning on your computer, the first thing that happens is that the BIOS
(Basic Input Output System) takes control, initializes the screen and keyboard,
and tests the main memory. Until this task is completed, no external devices or
external storage media are known to the system.

Once the basic system has finished its internal setup, it starts to verify the hard-
ware around it. Date, time, and information about some of the most important
external devices are read from the CMOS settings (usually referred to as the
CMOS setup. After reading the CMOS, the BIOS should recognize the first
hard disk (including details such as its geometry). It can then start to load the
operating system (OS) from there.

To load the OS, the system loads a 512-byte data segment from the first hard disk
into main memory and executes the code stored at the beginning of this segment.
The instructions contained there determine the rest of the boot process. This is
the reason why the first 512 bytes of the hard disk are often calleM&ster

Boot RecordMBR) (MBR).

Even though the whole process is rather complicated and this description is over-
simplified, it should be clear that up to this point (loading of the MBR), the boot
sequence is independent of the installed operating system, is identical on all
PC'’s, and all the PC has to access peripheral hardware is those routines (drivers)
stored in the BIOS.

Master Boot Record

The layout of the MBR has been certified by an independent convention. The
first 446 bytes are reserved for program code. The next 64 bytes offer space for
a partition table for up to four partitions. The last two bytes have to contain a
special “magic number” (AA55). Any MBR which replaces this number by a
different number is rejected.



Boot Sectors

Boot sectors are the first sectors on a hard disk partition except for the extended
partition which serves as a “container” for other partitions They offer 512 bytes
of space and are designed to contain code which is able to launch an operating
system on this partition. Boot sectors of formatted DOS, Windows, and OS/2
partitions do exactly that. In contrast, Linux boot partitions are empty at the
very start. A Linux partition cannot be started directly, although it may contain

a kernel and a valid root file system.

A valid boot sector follows the conventions and enters the “magic number” of
the MBR into the last two bytes.

Booting DOS or Windows 95/98

The MBRcontains information that determines which partition of a hard disk is
“active”, i. e., which partition should be searched for the operating system to be
booted. Therefore, DOS has to be installed on the first hard disk. The executable
code in the MBR (“first stage boot loader”) tests whether the marked partition
contains a valid boot sector.

If this is the case, the “second stage boot loader” can be started from there. DOS
system programs can now be loaded and you will see the usual DOS prompt.

In DOS, only primary partitions can be marked active. Therefore, you cannot
use logical partitions inside an extended partition as bootable DOS patrtitions.

4.2 Boot Concepts

The simplest boot concept affects only one machine with one operating system
installed. A widely deployed PC configuration is DOS or Windows 95/98 as the
only system installed. The boot sequence for this case has already been outlined.

A similar concept can be used for Linux if it is the only operating system being
used. In this case, one could theoretically skip the installatidrilad. The big
disadvantage of doing this is that you can't pass additional parameters to the
system kernel at boot time.

As soon as there is more than one operating system installed, there are a number
of new boot possibilities.

Booting another OS from a floppy disk: An OS can be booted from the hard
disk. Other operating systems can be booted by using boot disks.
» Requirementsthe floppy drive must be bootable.

» Example:install DOS or Windows 95/98 on the hard disk and boot Linux
from a floppy disk.

» Advantageyou can skip the potentially tricky boot loader installation.

» Disadvantageyou have taensurethat you are not running out of working
boot disks.



* It might be an advantage or disadvantage that your Linux is not capable
of booting without a boot disk, depending on what it is to be used for.

» The boot process will take slightly longer.

Boot chaining of additional systems: The same OS is always booted and oth-
ers can optionally be started from within the first OS.

» Requirementsadequate programs for chain booting of operating systems
must be available.

« An examplés the loading of Linux from DOS usinigadlin or starting a
NetWare server from DOS witkerver.exe.

Installing a boot manager:  Theoretically, this allows you to use an arbitrary
number of operating systems on a single machine. The choice of systems is
done at boot time. Changing operating systems requires a reboot.

* Requirementsthe boot manager must work smoothly with all installed
operating systems.

» Examplesof co-existing boot managers (at least under certain circum-
stances) are OS/2 and the DOS boot lodet.sys.

The following section describes the installation and configuration of a boot man-
ager, using the Linux boot managégtO. A complete description dfILO’s fea-
tures can be found irAlm94].

This file can be printed by entering

earth:/usr/share/doc/packages/lilo # Ipr user.dvi

This is followed by a description dbadlin.

4.3 An Overview of LILO

The Linux boot loader is usually installed in thBR(details below, pag@7 and
Section4.5pagel04). When started,ILO already has access to both real mode
hard disks and, due to its installation, is able to find all the data it needs from
theraw hard drives without needing any information on partitioning. Because of
this, operating systems can be booted from the first as well as from the second
hard disk. The entries in the partition table that the standard BIB®Ruses to

mark the active partition are ignored when usinigo in the MBR

An important difference to the standard DOS boot sequence is that you can select
any of the installed systems at boot time when using. After loading theviBR

into memory,LILO is started and you are asked to select one of the installed
operating systems (see on the next page).

What is LILO?

LILO is a versatile boot manager. It can launch an operating system in the fol-
lowing ways:
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* by loading the boot sector of a partition and starting an operating system
from this partition. This is what other boot managers also do.

* by loading the Linux kernel and starting Linux. This cannot be done by most
other boot managers.

Furthermorel.ILO provides an important option of being able to pass a command
line to the kernel. For security reasons, this can be protected totally, or partially,
with a password.

How Do You Boot with LILO?

WhenLILO is launched, it displays the tektiL. O and a greeting message (which
you entered during installation). Thereafter, a command prompt appears:

boot:

Here, you select your operating system by entering its name, which is then
booted. The name of the operating system has previously been set during in-
stallation. At this point, you can pass a parameter line to the Linux kernel. You
can also get a list of all the operating system names available by préssihng

The Components of LILO

Tip ;
The boot sectors installed by LILO contain a typical virus boot sequence.
DOS virus scanners typically claim to have found the AIRCOP boot sec-
tor virus in files such as /boot/any_b.b or /boot/any_d.b . Also, you
should disable any BIOS protection of the MBR.

TheLILO machinery consists of the following components:

« the beginning, ofirst step of theLILO code in a boot sector which activates
the system boot

» theheartof theLILO code, localized ifboot/boot.b

< amapfile, normally/boot/map , whereLILO enters the location of Linux
kernels and other data during its installation

 optional: amessage filavhose contents are displayed as a welcome message
before the_ILO boot selection. Its usual location is:
/boot/message  (or similar)

« the different Linux kernel and boot sectors th&tO should offer

96



Caution
Any write access (even through file movements) on any of these files cor-
rupts the map file, thus requiring you to reinstall LILO. This is only relevant
when you change to another kernel.

Where LILO Can Be Installed

This is referring to the above-mentionéidst stepof LILO. Before going into
detail, we would like to point out a very important general restriction:

Depending on the BIOS version on your computer, it may be required that the
kernel imagéboot/vmlinuz be located on thérst 1024 cylinder®f the hard

disk. This can be achieved by a small extra partition which can be “mounted” in
the directoryboot , and all of which is located within the first 1024 cylinders.

This is because these are the only cylinders available when the BIOS starts the
system. With older BIOSes and IDE drives, you can also be restricted to either
of the first two hard disksdevihda and/dev/hdb ).

If you have a very old BIOS, it is possible that the existence of (E)IDE hard disks
could prevent your SCSI devices from booting.

Many newer BIOSes allow access to additional devices, for example, in connec-
tion with EIDE hard disk controllers for up to 4 EIDE devices. Many modern
SCSI host adapters even allow SCSI devices to be “pushed to the front” in order
to make them bootable. If you want to make use of this feature M@, have

a look at thedisk options on pagé&02

For the sake of simplicity we will combine all this under the heading “1024
cylinder limit”. It should all be considerebeforea first-time installation (Sec-
tion 2.4.1page35) — afterwards it may be too late, and may cause a lot of extra
work. For more information, se€8.2pagel13

The following locations are possible to store theO boot sector

« on afloppy disk This is the most secure, but also the slowest alternative for
booting withLILO (see Sectiod.6 pagel07). Choose this alternative if you
do not want to change boot sectors.

« in the boot sectorof a primary Linux partition on the first hard disk .
This leaves the MBR untouched. Before it can be booted, the partition has
to be marked active, witfdisk. If Linux is fully installed on logical drives
or partitions on the second hard disk, there is only the boot sector of the
extended drive of the first drive left (if there is one). Linfaksk can also
activate such a partition.

If you want to boot multiple systems from hard disk, this is quite long-
winded. Every time you want to boot, you have to activate the corresponding
boot sectobeforehand The next two variants are much less cumbersome.
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« in the Master Boot Record This variation offers the highest flexibility.
Moreover, this is the only alternative possible if all of the Linux partitions
reside on the second hard disk and there is no extended partition on the first
drive. Every setting of the MBR must be edited with extreme care since
errors may have severe consequences. The safety aspects are described in
Section4.5pagel04.

« If you have usedanother boot manageuntil now and you want to continue
using it. Depending on its flexibility and power, there are several variations.
A common case: you have a primary Linux partition on the second hard disk
where you boot Linux. Your boot manager is able to boot this partition via
a boot sector. Then you can activate your Linux partition by installih®
into this boot sector and telling your boot manager that it is active.

Caution LR

Be careful if you try to make a logical Linux partition bootable by in-
stalling LILO onto it. Success is not guaranteed at this point in time,
even if your other boot manager is able to launch logical partitions.

Try it if you like. The safest way is to try it with a tiny Linux installation to
see if it will work. Perhaps you will be lucky. The recommended way is still
to create a primary and bootable Linux partition.

4.4 Configuring LILO

LILO is a flexible boot manager that offers many ways of adapting a configuration
to one’s needs. The most important options and meanings are described below.
If you want to go into more detail, look af\[m94].

Configuration ofLILO is done in/etc/lilo.conf . If you are installingLILO
for the first time, we recommend you ugaST to configureLILO. You can fine-
tune, by editingetc/lilo.conf , at a later stage.

Note

/etc/lilo.conf should only be readable for ‘root’ , as it might contain
passwords (see Section 4.4.2 page 101. This is the default setting with
SuSE Linux. If in doubt, just check by invoking the following command as
root:)

earth: # chmod 0600 /etc/lilo.conf

It is recommended you keep any existing old (and worklitggonf backed
up in a safe place. Your settings only take effect when you reindtat) after
changingetc/lilo.conf (see Sectiod.5pagel04).
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4.4.1 Structure of lilo.conf

letc/lilo.conf starts with aglobal section followed by one or more
system sections  for each operating systebLO should start. A new section
is started by a line beginning with eithiexage or other .

The order of entries iretc/lilo.conf only matters in as much as the first
one in the list is booted by default if no user interaction is taken —this can be set
todelay andtimeout

A sample configuration for a machine with both DOS and Linux is shown in
File contentst.4.1 There are two Linux kernelgbpot/vmlinuz and/boot/
vmlinuz.old ) on/dev/hda7 , as well as MS-DOS (or Windows 95/98) on
/devindal . The progranMemTest86 is also alwailable.

#i## LILO global section

boot = /dev/hda # LILO installation target: MBR
backup = /boot/MBR.hda.990428 # backup file for the old MBR
# 1999-04-28
vga = normal # normal text mode (80x25 chars)
read-only
menu-scheme = Wg:kw:Wg:Wg
Iba32 # Use BIOS to ignore
# 1024 cylinder limit
prompt
password = q99iwr4 # LILO password (example)
timeout = 80 # Wait at prompt for 8 s before
# default is booted
message = /boot/message # LILO’s greeting
### LILO Linux section (default)
image = /boot/vmlinuz # Default
label = linux
root = /dev/hda7 # Root partition for the kernel

initrd = /boot/initrd

### LILO Linux section (fallback)

image = /boot/vmlinuz.suse
label = suse

root = /dev/hda7

initrd = /boot/initrd.suse
optional

### LILO other system section (DOS/Windows)
other = /dev/hdal # Windows partition
label = windows

### LILO memtest section (memtest)
image = /boot/memtest.bin

label = memtest86

File contents 4.4.1: Sample configurationett/lilo.conf



Anything between &' and the end of line is regarded as a comment. Spaces
and comments are ignored bit O and can be used to improve readability.

Now we go through the most important lines step by step:

» Global section(Parameter part)

boot= <bootdevice >

The device on whose first sectdt O should be installed.

<bootdevice- may be: a floppy disk drivedev/fdo ), a patrtition (e.g.,
/dev/ndb3 ), or an entire disk (e.gJ/dev/hda ). The last means in-
stalling LILO in the MBR. Default: if this option is missing,ILO is in-
stalled on the current root partition.

Iba32

With this option you can ignore the 1024-cylinder-limit ot.O if your
BIOS supports this.

prompt
Forces tha ILO prompt to be displayed. The default is: no prompt (com-
pare withdelay further down). This is recommendedLlfLO needs to

manage more than one system. In additiimeout should be set to
guarantee an automatic reboot if nothing is entered at the prompt.

timeout= <tenth-seconds >

Sets a timeout for the prompted option, thus enabling an automatic reboot
if no entry occurs in the given time<tenth-seconds is the remaining

time in 0.1 s. increments. Pressifitt 1) Starts the timeout over. De-
fault: infinite, e. g., no automatic reboot.

* Linux section

image= <kernelimage >

Here the name of the kernel image to be booted, including its directory
location, should be entered. With your new system, this is most probably
/boot/vmlinuz , or lvmlinuz ~ for older SUSE Linux systems.

label= <name>

This name has to be unique fetc/lilo.conf . Otherwise, you can
freely choose a name for the system (eLghux ). Maximum length is

15 characters. You should use only letters, numbers and underscore for
names — no blanks or special characters, for example. For more on the
specific rules for which characters to use, s&lenP4], 3.2.1. The default

is the filename of the kernel image (e.fygotivmlinuz ).

By entering this name at theLO prompt, you select which system to
boot. Itis recommended that, if there are many systems installed, that you
keep track of them in a special message file{sage).

root= <rootdevice >

This is to give the kernel the name of the root partition (edgy/hda2 )
of your Linux system. This is recommended for security reasons. If this
option is omitted, the kernel takes its own root partitiokernelimage-.
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e Linux part (Fallback)

Even if you installed a customized kernel, you are still able to boot the SUSE
standard kernel to start a stable system.

— optional
If you decide to deletéboot/vmlinuz.suse (not recommendgdthis
section will be skipped without an error message dutih installation.

e Other systems

— other= <partition >
other tells LILO to start the partitions of other systems (e./dgv/
hdal).

— label= <name>

Name (your own choice) for the system. Recommended, because the
default—the raw device name—is less informative.

4.4.2 Other LILO configuration options

The previous section covered the entries requireftitlilo.conf . Other
useful options are discussed below.

Those options that are marked as image options belong to the appropriate section
of the operating system. The others are intended for the global parameter section
of /etc/lilo.conf

* backup= <backup >

The file where_ILO backs up the boot sector. The default is
/boot/boot.xxxx , Wherexxxx is the internal device number of the instal-
lation partition.

We do not recommend use of a cryptic name (see our example above). You
will not be able to use the implemented uninstall featurgod, but we think
it is better to this carefully by hand, anyway. (see Sectidipagel05)

Caution

If the backup file exists, LILO does not create a new one. Make sure
you use a hame not already in use.

* compact

This option is recommended if you want to installLO onto a floppy disk.

If enabledLILO tries to read more sectors at a time, resulting in a faster boot
process. This does not work on every machine. We do not recommend that
you set this as the normal way is safer and it only provides a difference of
one or two seconds.
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¢ |oader= <Boot loader >

To load a boot sector that belongs to another operating system, con-
structs apseudo MBRn its map file. At boot timeLILO first starts this
pseudo MBR, which in turn starts the other boot sector. This option specifies
the file where the code for the pseudo MBR is to be found.

Default: /boot/chain.b (usually, this is correct).

Sometimes another OS that needs to be booted from the first hard disk (e. g.
DOS) is supposed to boot from another hard disk usih@®. There are ad-
ditional options that cause the hard disks to swap according to their device
numbers:

map-drive=  <Number> andto= <Number>. See: File content.4.2( on
this page).

The loadens2_d.b serves to load OS/2 from the second hard disklew
in LILO-Version 20: “switching” devices has to be set explicitly now (see
File content#t.4.2)

# Booting DOS from the second hard disk
# DOS bootable partition config begins
other = /dev/hdbl
label = DOS
loader = /boot/chain.b
map-drive = 0x80 # first hd: BIOS number 0x80

to = 0x81 # second hd: BIOS number 0x81
map-drive = Ox81
to = 0x80

table = /dev/hdb
# DOS bootable partition config ends

File contents 4.4.2/etc/lilo.conf Extract: Booting DOS from 2nd hard
disk

* table= <ptable >

<ptable> sets the source device for the partition table written into the pseudo
MBR (normally/dev/ihda or/dev/sda ).

e disk= <device file >
bios= <BIOS device number >
cylinders=  <amount >
heads= <amount >
sectors= <amount > Here you can telLILO precisely which BIOS device
number and geometry it should use. This is scarcely ever needed. There is
one major exceptiontDE-SCSlsystem: If you own a BIOS that is capable
of switching the boot deviceSCSI prior to IDEand you want to use this
feature, you need to telllLO the switched order from the perspective of the
BIOS. This is achieved by an extra entry in the global sectiditoafonf

Lany b.b (Booting fromB:) andany d.b (Booting from second hard drive) are obsolete from
LILO-Version 20.



4.4 Configuring LILO

An example for a system with one SCSI and one IDE disk may be seen in
File contents1.4.3

# Enable LILO to correctly access /dev/sda and /dev/hda
# at boot time if their boot order is interchanged in

# the BIOS:

disk = /dev/sda #  The SCSI disk is regarded as ...
bios = 0x80 # ... first BIOS disk;

disk = /dev/hda # the IDE disk is regarded as ...
bios = 0x81 # ... second BIOS disk.

File contents 4.4.3llo.conf Extract: Boot order: SCSI prior to IDE

¢ linear

Giving this option when installing ILO causes all references to hard disk
sectors to be stored as logical instead of physical addresses, so that they are
independent of any hard disk geometry. This option is intended for cases
where, when booting, the BIOS detects a different geometry than that of the
Linux system running. Only needed in rare cases!

Thelinear option doesot release you from the constraints of the 1024-
cylinder-limit, which is determined by the BIOS geometry of the boot hard
disk. Refer also tdile:/usr/share/doc/sdb/de/htmi/kgw lilo

linear.html

* message= <message-file >

Points to a text file that should be shown on screen at system boot up. It
should not contain more than 24 lines and can present an overview of the
LILO boot selection to augment the information available by pressike).
Recommended.

Note

If this option is set, the message file is then part of the LILO boot ma-
chinery and, after every change to this file, LILO has to be reinstalled
(Section 4.5 on the next page).

* password= <password >

May be located either in a global or system-specific section. Provides secure
access taILO services or booting the corresponding system by means of a
password. If you take this seriously, you should remove the password from
lilo.conf after you have used it for the first time. Asot , you can

set a new password fanLO any time you like (you just need to reinstall

it afterwards) It is recommended to also set the optistricted  , oth-
erwise it could be possible to launch a shell, see manpagéofoonf

(man lilo.conf  )!

* read-only
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This option tells the kernel to initially mount the root partition read-only,
which is normal when starting Linux systems. If this is omitted, the kernel
uses its internal settings.

e delay= <tenth-seconds >

If the prompt isnot explicitly set, you can order a prompt by pressing
(shit__ 1), (cul ), (At ). Thedelay= option sets the time to elapse before
LILO boots the first system in its list. The default is 0, that is, no waiting.
The delay option has no effect if a prompt is specifically requested by
prompt .

* vga= <mode>
Selects VGA mode at startup. Valid modesm@aenal (80x25),ext (80x50)
orask (ask at boot-time).

* append=" <parameter >" Image option for Linux kernel. Enables kernel
parameters and hardware components to be specified, in the same way that
this is possible at theILO prompt. The kernel first gets thappend line,
then the promptappend="mcd=0x300,10"

4.5 Installing and Uninstalling LILO

During a new Linux installation, or at a later timé&ST will lead you through
the steps of how to installiLO interactively.

In this section, we assume that some action is required that goes beyond what
YaST can accomplish, and we take a closer look at htv® works during the
installing and uninstalling process.

Caution
The installation of a boot manager is tricky! Ensure in advance that you are
100% able to boot Linux and other mounted systems. You must have fdisk
installed on a crash recovery disk, otherwise you might find yourself in the
awkward situation of not being able to access your hard disk at all!

Installation After Changing the Configuration

If any of theLILO components have changed, or you have modified your config-
uration in/etc/lilo.conf , You will have to reinstalLILO. This is easily done

by launching the Map Installer’ like this:

earth: #  /sbin/lilo

What happens now is thatLO writes a backup of the target boot sector, writes
its first stepinto it and creates a new map file (see also Secli@page96).
LILO now announces each installed system—for an example see @Guiplion
the next page.
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Added linux *
Added suse
Added windows
Added memtest86

Output 4.5.1: Output after launchingl. O

When the installation is complete, the machine can be rebooted:
earth: #  shutdown -r now

During reboot, the BIOS first performs its system test and directly afterwards
you will seeLILO and its command prompt, where you can enter parameters and
select a boot image from the recently installed configurati@ms) shows you a

list of all systems installed.

Installation After Recompiling a Kernel

If you want to include a freshly created kernel into yauirO boot setup, the
Linux kernel Makefile offers an all-in-one solution. All the commands to config-
ure and create the kernel are put together in théuiésrc/linux/Makefile ;
here thelNSTALL_PATH=/boot is specified (see Sectidh5 page241). This
Makefile has aarget calledbzlilo  which, after a kernel compilation, auto-
matically copies the currently installed kerrigbot/vmlinuz (this used to be
/vmlinuz ) to /boot/vmlinuz.old , the new kernel t@gboot/vmlinuz , and
then reinstalld ILO. This can be done by entering the command:

earth:/usr/src/linux # make bzlilo

instead ofmake zimage. This is only useful if you have edite@tc/lilo.

conf in advanceand if your current kernel really is locatedinot/vmlinuz

The new, as well as the old, kernel should now be listed. See File codtdrts
page99for an example of the resultingtc/lilo.conf

At the LILO prompt, you can launch either of the two kernels. This makes your
boot more secure because you can still boot your old kernel even if the new one
fails.

For more on creating a new kernel, see Cha@igage237.

Uninstalling LILO

S~
Caution _
Uninstalling a boot manager is tricky! Please ensure in advance that you
are 100% able to boot Linux and other systems with their respective boot
disks. You should have fdisk installed on every boot disk, otherwise you
might find yourself in the unfortunate situation of not being able to access

your hard disk at all!
\_ J

Perhaps one day it will be necessary for you to uningtiald. This is accom-
plished by writing back the target boot sector whidted has been installed. This
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is not a problem in Linuxf there is a valid backup (see Sectibd.2pagel01,
optionbackup ).

~
Caution i
A boot sector backup is no longer valid if the partition in question has got
a new file system (for DOS users: has been formatted). The partition table
of an MBR backup becomes invalid if the hard disk in question has been
repartitioned in the meantime. Obsolete “backups” are time-bombs. It is
best to delete them as soon as possible. Unpacking old and invalid backups

into system sectors is a direct route to data loss!
. %

It is very simple to get back a DOS, Windows 95/98 or OS/2 MBR. Just enter
the MS-DOS command (available since 5.0)

C:\> FDISK /MBR

oron OS/2

C:\> FDISK /NEWMBR

These commands only write the first 446 bytes (the boot code) into the MBR and
leave partitions untouched.

For other restorations, first make a backup oflthed sector in question—just

to be on the safe side. Now you should check (at least twice) whether your old
backup file is the correct one and if it is exactly 512 bytes in size! Finally, write
it back (but do not confusié&= andof=)!

« If LILO resides in partition yyyy (e.g., hdal, hda2,...):

earth: # dd if=/devlyyyy of=New-File bs=512 count=1
earth: # dd if=Backup-Date of=/devlyyyy

« If LILO resides in the MBR of zzz (e. g., hda, sda):

earth: # dd if=/dev/zzz of=New-File bs=512 count=1
earth: # dd if=Backup-Date of=/dev/zzz bs=446 count=1

The last command is “cautious” and does not overwrite the partition table. Again,
do not forget: with fdisk you should mark the desired starting partition as
bootable By the way, note how easy and fast a boot sector backup is done.
We recommend you do this frequently!

4.6 Creating a Linux Boot Disk

A Linux boot disk consists (somewhat simplified) of one or more Linux kernels,
possibly managed byILO. It serves to start up your system even if it is not
possible to boot directly from hard disk (possible reasons: overwritten MBR,
misconfigured boot manager, errors while installing, etc.).

A boot disk such as this loadsilythe kernel. Everything else, including working
system programs aridit ~ start scripts, must be provided by the installation on
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the hard disk. The connection between the boot disk and the system on the hard
disk is established by the fact that in the kernel the root partition in question is
set as the root device.

Do not confuse this with the SuSE boot disk which is used for installation and
emergencies. If you need to create a new SUSE boot disk, you copy the appro-
priate image from the directorjisks on the SUSE CD-ROM to a floppy disk
(see Sectioi2.6page302).

Boot Disk Without LILO

Normally, if your hard disk controller support has been integrated into your ker-
nel, your kernel doesot need any additional command line with hardware info,
etc. The easiest way to create a boot disk is to just write the actual kernel onto a
raw disk and to adjust the root device (if this has not been done before).

earth: #  /sbin/badblocks -v /dev/fd0 1440

earth: # dd if=Your_Kernel of=/dev/fd0 bs=18k

earth: # rdev /dev/fd0 Your_Root_Partition

earth: # rdev -R /dev/fd0 1

The last command makes sure that the kernel initially mounts root as read-only
(the startup scripts expect this).

Boot Disk with LILO

You can create a much more capable boot disk with a greeting, prompt, kernel
parameters and otherLO goodies, by transferring the complét O booting

start machinery onto the disk (see SectioBpage96). For this, the disk needs

a file system; the Minix file system is best suited for this.

To do this, proceed as follows:
» Create a Minix file system on a new and empty floppy disk and mount the
disk to, for example/mnt with the commands:

earth: #  /shin/mkfs.minix -c /dev/fd0 1440
earth: #  /bin/mount /dev/fd0 /mnt

* Now copy your kernel files and thdL O file /boot/boot.b to /mnt , for
example, onto the floppy disk.

» Optional: create a message fitlent/message

 Creatélilo.conf on/mnt . You need to adapt this to your needs (give the
correct name of the kernel, etc.). See File contdnéslon the following
page for an example.

« If you are using arnitrd , don'’t forget to add it tdilo.conf — as de-
scribed in 12.4.3page295

* Install LILO with thislilo.conf
earth: #  /shin/lilo -C /mnt/lilo.conf
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# LILO Configuration file bootdisk
# Start LILO global Section

boot=/dev/fd0 # Installation: Floppy
install=/mnt/boot.b # Of course LILO and
map=/mnt/map # map file onto floppy!
message=/mnt/message # optional
prompt
timeout=100 # Wait at prompt: 10 s
vga = normal #
# End LILO global section
#
# Linux bootable partition config begins
image = /mnt/vmlinuz #  default
root = /dev/Your_Root_Device # Here is your root partition!
label = linux
# Linux bootable partition config ends
#

# System sections for more kernel here:

File contents 4.6.1lilo.conf for a bootdisk

* Unmount the floppy—that’s it!
earth: #  /binflumount /mnt

* Do not forget to check your boot disk at the next system start to check
whether it works or not.

4.7 Sample Configurations

If Linux is the only operating system on your machine, there is nothing to do,
since everything needed has already been dona$®y.

Now we will give you some example configurations for multi-system computers.
Further information can be found undesr/share/doc/howto/en/mini/
Linux+*.gz

4.7.1 DOS/Windows 95/98 and Linux

RequirementsThere must be at least a primary partition for each of DOS/Win-
dows 95/98 and Linux which is below the 1024 cylinders limit (SecHo®
page9’).

For this case, we have already discussed a configuration (File codtdnts
page99) — only the settings foroot , image andother have to be adapted.
LILO is installed in the MBR.

Save your/etc/lilo.conf and be sure you have a Linux boot disk. Win-
dows 95/98 feels especially inclined to eliminate “foreign” MBRs. If you can
still boot Linux using your boot disk, this problem is quickly solved with the
command
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earth: #  /sbin/lilo
which will complete youlLILO installation.

4.7.2 Windows NT and Linux on One Hard Disk

1. If Windows NT and Linux need to co-exist on the same hard disk, you should
use the NT boot manager for booting. This can either start the kernel images
or the boot sectors themselves. Execution of the following steps prepares
everything for a peaceful coexistence of Linux and Windows NT:

* Install NT.
« Partition the NT disks (using FAT so that Linux can write on it).

* Install Linux as usual (in our example, the root partition is/dev/
sda3). Mount either the DOS partition or an error free DOS floppy disk
(for example, oridos ).

* InstallLILO, butinstall it in Linux’s root partition/dev/sda3 ), notinthe
MBR (/dev/sda ). You may still configure a selection of Linux kernels
for LILO. See File content$.7.1for an exampléilo.conf

# LILO Configuration file

# Start LILO global Section

boot=/dev/sda3 # Target of installation

backup=/boot/boot.sda3.970428 # Backup previous boot sector;
# 28. Apr 1997

prompt
timeout=100 # Wait at prompt: 10 s
vga = normal # force sane video state

# End LILO global section

# Linux bootable partition config begins

image = /vmlinuz #  default image to boot
root = /dev/sda3 # Here the root partition!
label = Linux

# Linux bootable partition config ends

File contents 4.7 .1lilo.conf for booting a Linux root partition

» Copy theLILO boot sector to a location where NT can find it; e. g.:
earth: #  /bin/dd if=/dev/sda3 bs=512 count=1 of=/dos/bootsek.lin

This step as well as the following has to be performed after every kernel
update.

« Boot NT. Copybootsek.lin from data disk to main directory of NT’s
system drive (if it is not already there).

e Inboot.ini  (first setting attributes), supplement at the end:

c:\bootsek.lin="Linux"
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« After the next boot (if everything went smoothly), there should be an entry
in NT’s boot manager.

2. Another possibility: installLILO in the MBR and claim that it's DOS to
Windows NT (as in our previous example).

Caution

NT 3.5* and 4.0 do not recognize Linux partition types 82 and 83. Make
sure that no NT program tries to “repair” your partition table. This would
result in loss of data! Always have valid backups of the LILO boot sector at
hand.

4.7.3 0OS/2 and Linux

1. Use theOS/2 boot managdor booting. It can launch unlimited primary and
logical partitions provided they are below the 1024 cylinders limit. The user
is responsible for the partitions. This boot manager is configured by OS/2’s
fdisk.

Preparation on the Linux sideconsists merely of making a partition bootable
(usually this is the root partition) withILO. You can use the sanii.

conf as inthe Windows NT example, but there is one thing that you have to
considerin advance. .

Preparation on the OS/2 sidéS/2 not only uses the conventional and ob-
vious entries for existing partitions in MBRs on hard disks, but also uses
“waste” space in these sectors for additional information. If these are incon-
sistent, OS/2’sdisk considers these partitions faulty and refuses to provide
boot manager services. Tldisk commands of other systems do not know
how to handle these extra partitions. Conflicts are inevitable.

Therefore: beforénstalling Linux, load OS/2 (the installation system is suf-
ficient) and create the Linux partitions with OS/2¥sk, at least the logical
drives. This initially creates additional OS/2 partitions, which might get in
the way.

Solution: immediately after creating the partitions, load the Linux installa-
tion system (or the rescue disk from the SUSE Linux CD) and change the
partition types to 83 (Linux native) using fdisk. Now these partitions will be
ignored by OS/2.

2. 2nd option:LILO is used as the main boot manager on a primary partition on
the first hard disk. This is a special case in the following example, which also
includes DOS. Using the MBR is less advantageous, since repartitioning with
anotherfdisk could erase the MBR and thus remaueO. This special case
is also considered in our next example, where DOS is additionally involved.



4.7.4 DOS, OS/2 and Linux

1. If you have used th®S/2 boot managefor DOS and OS/2 and want to
continue using it, simply add Linux to its start menu as described in the
previous example.

2. If you haveLILO installed as the main boot manager on a primary partition
of the first hard disk, then the following, intentionally complicated example
for lilo.conf (File contents4.7.29 assumes that the DOS and Linux boot
partitions are primary and on the first hard drive, whereas OS/2 resides on
the second hard disk—all of them below the 1024 cylinders limit. OS/2 is
on the second drive. This is why a special loadesdt/os2_b.b instead
of /boot/chain.b ) is used. The MBR code might be either from DOS or
OS/2 (it doesn’t matter which). THeLO boot partition (dev/sda4 ) must
be marked as active, with arfgisk.

# LILO Configuration file

# Start LILO global Section

boot = /dev/sda4 # LILO in Linux root partition
backup = /boot/boot.sda4.970428

message = /boot/message # Greeting message

prompt

delay = 100
vga = normal
#

# Linux bootable partition config begins
image = /vmlinuz

label = linux
root = /dev/sdad
# Linux bootable partition config ends

#
# OS/2 bootable partition config begins
other = /dev/sdb5

table = /dev/sdb

label = o0s2

loader = /boot/os2_b.b
# OS/2 bootable partition config ends
#
# DOS bootable partition config begins
other = /dev/sdal

table = /dev/sda

label = dos
# DOS bootable partition config ends

File contents 4.7.2:1LO with DOS, OS/2 and Linux on two hard disks



4 Booting and Boot Managers

4.8 LILO Problems

Some Guidelines

Some simple guidelines at the beginning will avoid mdsO problems in ad-
vance (this is taken from thdLO documentation4lm94)):

» Don't panic! If anything does not work, try to find the error or the cause first;
check the diagnosis before you start fixing the problem.

« Always have an up-to-date and testsabt diskat hand.

e SuSE Linux contains a full Linux system on its boot disk and installation CD
(for the rescue system, see Sectich6 page302) to allow you to reach all
your Linux partitions. Tools are included for repairing almost any problems
that can occur.

« Read the completelLO documentation, especially if the system does not do
what you want it to do.

» Checkletcllilo.conf beforeusing the map installerdpin/lilo ).

» Be careful if you are using a large hard disk, or multiple ones. You need to
be aware of the 1024 cylinders limit.

« Try with and without thedinear  option (normally it should be better with-
out!).

4.8.1 Diagnosis of Errors: LILO Start Messages

This is mainly section 5.2.1 fronAlm94].

WhenLILO loads itself, it displays the wordILO’ . Each letter is printed before
or after performing some specific action.LIif O fails at some point, the letters
printed so far can be used to identify the problem.

nothing No part ofLILO has been loaded. EithelLO is not installed at all or
the partition on which it's boot sector is located isn’t active.

‘L’ error ... Thefirst stageboot loader has been loaded and started, but it can’t
load the second stage boot loadéroét/boot.o ). The two-digit error
codes indicate the type of problem. This condition usually indicates a media
failure or a geometry mismatch.

‘LI The second stage has been invoked but could not be started. This can ei-
ther be caused by a geometry mismatch or by moxbhngt/boot.b with-
out reinstallingLILO.

‘LIL’  The second stage of boot loader has been started, but it can’t load the
descriptor table from the map file. This is typically due to a physical error of
the boot device or a faulty disk geometry.
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‘LIL?”  The second stage boot loader has been loaded at an incorrect address.
This is typically caused by a subtle geometry mismatch or by motsisgy/
boot.b without reinstallingLILO.

‘LI The descriptor table (in the map file) is corrupt. This can either be
caused by a geometry mismatch or by mowvingpt/boot.b without rein-
stallingLILO.

‘LILO*  All parts of LILO have been successfully loaded.

The most common causes fgeometry error@re not physical defects or invalid
partition tables but errors iblLO installation, including:

« disregarding the 1024 cylinders limit (see next section)

« an unsuccessful attempt at startidgO from a logical partition

4.8.2 The 1024-Cylinder Limit

e
Note
Recently BIOS versions are available which enable you to start operating
systems above the 1024 cylinder limit. The current LILO version can use
this BIOS extension. YaST and YaST2 will inform you accordingly of these
options for your BIOS while configuring LILO. If your BIOS should not in-

clude this extension, you should definitely continue reading here.
\_ )

As emphasized before (e.g. paj@, the entireLILO machinery (e. g., any data
that is needed for booting) must be able to process BIOS calls (which means it
must reside below the 1024 cylinders limit on the hard disk). The sections of the
hard disk that can be used (these are callémved sectionshave already been
discussed.

This restriction affect®nly the boot-up machinery. It is not required thaitO

be installed on the Linux root partition. It is even possible (but quite dangerous,
too) to put the boot machinery onto partitions of other operating systems to which
Linux has read and write access.

Caution

Never install the LILO boot sector onto an unknown partition because you
will severely damage the file system!

» The best method is to create a primary partition (within the allowed section)
and to install alLILO files (including theLILO boot sector) into this partition.
This will be, in most cases, the Linux root partition.

You can also add it tthoot  with YaST. The only condition is that there has
to be enough space for
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— boot.b , map, message, and
— the Linux kernels thait|LO should boot.

A few megabytes is enough. It does not matter where you put the rest of your
partitions. There are no more restrictions. As soon as the kernel runs, you
have unrestricted access to all installed drives.

But what to do if there is no space for such a partition? If you neither want to
repartition your hard disk, upgrade to SCSI, or want to purchase a new BIOS
version, there are still two (makeshift) possibilities:

» Use a boot disk instead ofLO on the hard disk or, if you are also running
MS-DOS, you can usieadlin as well.

« Install theLILO boot machinery onto a Linux partition which is in the permit-
ted section and where Linux has write access (e. g., a FAT/VFAT drive). We
cannot put th&ILO boot sector there as well! So there are only two places to
put it. Either at the start of an extended partition on the first drive—as long
as it is beneath the 1024 cylinders limit—or on the MBR.

Suppose that the partition in question is mountednant , thatLILO is in-
stalled in the MBR fdev/hda ), and that you also boot DOS frofdev/
hdal. Then you should proceed as follows:

— Create a new directory (e. gmnt/LINUX ) and copy the&ILO files men-
tioned above to itboot.b , map, message, as well as the chain loader of
other operating systems (normatlyain.b ) and finally the Linux kernels
thatLILO should boot.

— Create dmnt/LINUX/lilo.conf where all paths point tonnt/LINUX
(see File contentd.8.10n the facing page).

— InstallLILO with thislilo.conf
earth: #  /shin/llo -C /mnt/LINUX/lilo.conf
After that, LILO should work. Boot MS-DOS and protect tha O files
as well as possible against write access (just to remind you: any write
access disablagLO). To accomplish this, you should assign to all files in
XALINUX (where thex’ is the DOS drive mounted tinnt ) the DOS
attributessystemandhide

In conclusion, we point you toward two HOWTOSg/irsr/share/doc/howto/
en/mini/ —LILO.gz andLarge-Disk.gz

4.8.3 Special Boot Problems with Kernels from 2.0 Onwards
Problems

Problems booting withILO might occur after part of the kernel has been loaded.
(e.g., a SUSE installation kernel)

You can select a kernel at thdél. O prompt and this kernel is loaded (some dots
are output onto the screen) but starting the kernel fails. Before reatinng
compressing Linux" the system crashes with different behaviors.

Possible error messages:
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File contents 4.8.1lilo.conf for other partitions
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» System reboots

e System just hangs

¢ "crc-error"

* "no free space"

* "Error 0x00"

* "Error 0x01"

* "incomplete literal tree"

Thereafter, access on the floppy is attempted but the system hangs.

Cause

The cause lies in a combination of a big kerngl,0 and faulty hardware. This
affects roughly 1% of all machines.

We assume that this is due to a faulty BIOS that has problems with fast memory
access.

This problem doesot occur, if:

« the machine is booted viaadlin

« the kernel has been copied to a floppy
dd if=ivmlinuz of=/dev/fd0
and booted from there

« asmaller kernel is used, which has been created with
make zlmage
(e.g., an older 1.2.13 kernel) is booted ka0

The following BIOS settings do not cause any problems either:

« Disable Internal Cache
* DRAM Precharge Wait State value: land
« DRAM Wait Burst Timing value:0x3333

Solution

First of all, you should be able to install a system. So, if you can neither boot
via loadlin nor viasetup, you should use an old kernel 1.2.13 boot disk for in-
stallation. If you do not have such a disk at hand, you should change the BIOS
settings accordingly.

After a successful installation, the question is how you want to boot in the future.
First, you should use the same media as during installatazilin from DOS
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should not cause any problems. With a boot disk, you should enter the following
parameters:

load_ramdisk=0 root=/dev/???

where??? is your root partition (e. g./dev/ihdal ). Thereafter, you should
build your own kernel, since this can be booted ugihg.

4.9 Starting via loadlin

Now we want to offer an alternative to boot SUSE Linipadlin. The program
loadlin is a DOS program that is capable of booting a Linux kernel from a DOS
directory. Thudoadlin perfectly integrates itself into an existing DOS/Windows 9x
environment. As no entry in the MBR is needed, Windows only notices one or
more partitions with unknown ID’s. The risk of unwanted side effects due to a
Linux installation is thus minimized.

The procedure described below works on both Windows 95 and Windows 98.
The files themselves have been written in Windows 95; for this reason we will
just talk about Windows 95.

In principle, there are two ways of activatihgadlin. One is to switch between
various systems via a boot menu, or to start Linuxlvéllin from another run-
ning system.

Both methods have advantages and disadvantages:

« Aboot menu saves you the trouble of having to start another operating system
first, before you can start Linux.

* You can add other configurations to your boot menu to create a universal
starting mechanism.

* You need to modify start files, however, to build a boot menu; which you will
have to do by trial and error.

« Changing to Linux from the DOS prompt is very simple.

« A Linux start can be very nicely integrated into a Windows 95 session. Dou-
ble clicking an icon will start Linux (Windows 95 contains DOS 7.0).

Tip
You should use a boot menu if you are using DOS or Windows 3.x. If us-
ing Windows 95, you can start most easily from the running system. Start
menus in Windows 95 are a very complex matter. We are only able to give
you some hints about them.
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4.9.1 Necessary Steps for all loadlin Users

This is what you need to do, whether you decide to use a boot menu, or to start
from a running system (in DOS, Windows 3.x, or Windows 95):

1. You may have already installéaadlin. If not, do so now usingetup.

2. Change t@:\loadlin in MS-DOS. There you will find the filénux.par
Create a file with the editor nameathrtlin.bat (you can give it another
name) in this directory. Now insert the line described in File contérgts:

c:\loadlin\loadlin  @c:\loadlin\linux.par

File contents 4.9.1: Example of a batch file for starting Linux

Next, edit the fildinux.par  (File content#t.9.2.

c:\loadlin\vmlinuz # first value must be
# the filename of the Linux kernel

root=/dev/xxx # the device which gets mounted as root FS

ro # mount root read-only

File contents 4.9.2: Example of the flieux.par ~ with customized values

Instead ofxxx , enter your root partition’s device name (you wrote down
this name in Sectio.3.12page66). startlin.bat starts Linux. The

file linux.par  is used bystartlin.bat as well as byonfig.sys , and
contains essential parameters. Later on, when you are more familiar with
Linux, you can add or replace parameters here. If you have built a kernel
of your own, just copy it taz:\loadlin\vmlinuz and from then on this
kernel will be booted.

4.9.2 Setting up Boot Menus

Here’s how to configure a boot menu in DOS or Windows 3.x:

1. First, define a boot menu section in yaukconfig.sys file.
Openc:\config.sys in an editor and enter something similar to the File
contents4.9.30n the facing page.

Under the labelMenu] , define an entry in the boot menu for each OS you
want to boot. Also, define the menu’s color and after how many seconds each
OS will be automatically started.

2. Below these entries, enter the labels [Common], [Win], [DOS], and [Linux].
Commands entered in [Common] are always executed. All other entries are
OS specific. See the example in File conteh&4o0n the next page. As a
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File contents 4.9.3: Example of first part of Linux boot menu in
c:\config.sys

File contents 4.9.4. Example of second part of Linux boot menu in
c:\config.sys
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guide, you can use the lines in your owsnfig.sys . An example may be
found in: File contentd.9.40n the preceding page.

Now save the file with your changes.

3. Next, editc:\autoexec.bat . Here you must put the same labels and assign
entries to labels, but the notation differs slightly. See the example in File
contents4.9.5 Notice that the Linux case is not mentioned here because
Linux is booted usindoadlin directly from thec:\config.sys file. The
variable %config% contains the selected label (:Win or :DOS). Customize
the code to fit your machine.

@echo off

rem Entries for all Configurations

switches= /f

set comspec=c:\dos\command.com

prompt $p$g

loadhigh c:\dos\keyb gr,,c:\dos\keyboard.sys

loadhigh c:\dos\doskey

set temp=c:\temp

loadhigh c:\dos\mscdex.exe /D:SONY_000 /E /V /L:H
c:\logimaus\mouse.exe

goto %config%

:Win

c:\dos\smartdrv.exe a- b- c+ 2048 1024
path c:.;d:.;c:\\windows;c:\dos;c:\util;

win :

c:\dos\smartdrv /C

goto ende

:DOS
path c:.;d:.;c:\dos;c:\util;
goto ende

:ende
echo * Goodbye *

File contents 4.9.5: Example afitoexec.bat  supporting Linux boot menu

4. If you now boot your machine, the boot menu appears and you have five
seconds to choose an operating system. Then Windows starts automatically
(menudefault=Win,5). If you selectihux ', Linux starts and awaits your
login.

4.9.3 Starting Linux from Within Windows

To create a start icon for Linux to boot Linux from within a running Windows 95
session:



1. OpenWindows Explorer. Change tac:\loadlin . With the right mouse
button, click on the filestartlin.bat and selectCreate Shortcut .

2. Drag the shortcut onto the desktop.

3. Click on ‘Shortcut to startlin.bat " with the right mouse button and
select Properties . Go to tab Program ’, click on the button Advanced ’
and click ‘MS-DOS modeon. Confirm with ‘OK.

4. Click the ‘Change icon ' button and select a nice icon; give the shortcut a
suitable name; Voila!

5. Double clicking this new shortcut should bring up a dialog box telling you
that Windows 95 is about to switch to DOS mode. If this dialog box bothers
you, turn it off in the properties menu.

4.9.4 The Windows Boot Menu

This is how you install a boot menu for Windows 95:

1. You must edit the file:\msdos.sys . First, make the file visible by enter-
ing: C:> attrib -R -S -H c: \ msdos.sys
This is a text file where you have to enter some lines to deactivate the Win-
dows 95 start menu. The [Options] label should resemble File comtehts

[Options]
BootGUI=0
BootDelay=0
BootMenu=0
Logo=0

File contents 4.9.6msdos.sys to start Linux using a Windows 95 boot menu

The parametekogo=0 is optional and avoids switching to graphics mode
before Windows 95 is started. Booting is much faster and you avoid lots of
trouble if you plan to use the DOS emulator in Linux later on.

The parameteBootGUI=0 is for booting Windows 95 directly into DOS
mode. To start Windows from this you have to enter:

C:> win butthisis already done by our exampl&utoexec.bat if you
have selected Win95 from our menu.

2. Next, define your boot menu i\config.sys . See File content$.9.70on
the next page) for an example.

Under the LabelMenu] , define entries for the boot menu, its color and the
delay in starting up automatically.

3. Further down inconfig.sys , enter label§win95] , [DOS], [Linux]
and [Common]. [Common] is for entries that apply every time (this will
very rarely be the case in Windows 95). All other labels are for the corre-
sponding operating system. Use those lines that are already written in your



[Menu]

menuitem=Win95, start Windows 95...
menuitem=DOS, start MS-DOS...
menuitem=Linux, start Linux...
menudefault=Win95,5

File contents 4.9.7: Examptenfig.sys  (part one) for starting Linux using
a boot menu with Windows 95

config.sys . The example in File contents9.8 should only be regarded
as a hint.

[Win95]
dos=high,umb
device=c:\windows\himem.sys /testmem:off

[DOS] device=c:\plugplay\drivers\dos\dwcfgmg.sys
dos=high,umb

device=c:\windows\himem.sys /testmem:off
device=c:\windows\emm386.exe noems |=B000-B7FF
devicehigh=c:\cdrom\torisan.sys /D:TSYCD3 /P:SM

[Linux]
shell=c:\loadlin\loadlin.exe @c:\loadlin\linux.par

[Common]
accdate=C+ D+ H+
switches= /F buffers=20

File contents 4.9.8: Examptenfig.sys  (part two) for starting Linux using
a boot menu with Windows 95

Now save this file.

4. Next, editc:\autoexec.bat . Here, the same labels are entered, but the
notation is slightly different. The label which has been selected is written
to the variable %config%. Notice that the Linux case is not included here,
because Linux is booted usingadlin directly from theconfig.sys file.

Your entry should look something like File contedt9.90on the next page.

When you have finished editing the file, don't forget to save it.

5. If you now boot your machine, the Windows 95 boot menu should appear,
giving you two seconds to select an entry. If you chaBsenmand lineyour
own boot menu will be displayed. Now you have five seconds to select an
operating system. After this delay, Windows 95 starts automatically. If you
select Linux ', Linux starts and awaits your login.
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File contents 4.9.9: Exampéaitoexec.bat  for starting Linux in Windows 95
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5 The X Window System

5.1 Historical Background

The X Window Systemis the de facto standard GUI for UNIX. Yet the X Win-
dow System is far more than this — X11 is a network-based system. Applications
running on the machinearth  can display their results on the machimios |,
provided the two machines are connected via a network. The network could be
a local one (LAN) or a connection between computers thousands of miles away
via the Internet.

X11 was first developed as an enterpriseD&C (Digital Equipment Corpora-
tion) and the project Athena 8MIT (Massachusetts Institute of Technology).
The first release cK11R1 was in September 1987. Since release 6 Xl@&on-
sortium, Inc.has been responsible for the development of the X Window System.

XFree86 ™ is a freely available implementation of X servers for PC systems. It
was developed by a handful of ambitious programmers who founded the XFree86
team in 1992. In 1994, this team went on to fourtte XFree86 Projectwhose

aim is to continue research and developmeniXdd and to provide it to the
public. Since March 2000 the completely revised major release XFree86-4.0
has been available for download framp://www.XFree86.org . By default,
SuSE Linux installs XFree86-4.0. Below we will take a closer look at the fea-
tures of the new version.

SuSE would like to thank the XFree86 team for their help and for their permis-
sion to include beta servers on our CHwithout which their production would
have been much more difficult, if at all possible.

The next sections are about configuring the X server. For this purpas2

2 andxf86config will be discussed, simple tools for configuring the X Window
System.SaXz2 is intended for configuring XFree86-4.&aX is used to config-
ure the XFree86 3.3.x versions.

In contrast to the text-baseB6config, the twoSaX versions work directly with

the X-server and they can be operated with the mouse. So install,Yasngthe
programSaX (packageax , serie) or Sax2 (packagesax2 , seriex), together

with their dependent packages. Whereas XFree86-4.0 contains all the necessary
graphics drivers in the base package, if you use XFree86-3.3.x, especially the
packagevgalé — and if it is already known — the X server which matches your
graphics card must be installed; the X servers are listed in the ssries(see

Parts of this documentation are taken from cha}feee86 Konfigurierefrom [HHMK96] which
was kindly given to us by IRK HOHNDEL

2sax: SuSEAdvancedX Configuration ToolThe configuration progra®ax2 (sax2 ) to configure
XFree86-4.0 makexF86Setup (packagexfsetup , seriesx) obsolete.


http://www.XFree86.org

Section3.4.3page72). If you have forgotten to select a servBaX will detect
this and install a suitable server, by meansagT. In XFree86-4.0 all necessary
graphics drivers are already included in the base selection.

In order to make optimal use of the hardware available (graphics card, moni-
tor, keyboard), you can optimize the configuration manually. Certain aspects
of this optimization will be explained. Even more detailed information on con-
figuring the X Window System can be found in the directory/share/doc/
packages/xf86  aswell asinthe manpage f8F86Config (man XF86Config ).

Caution

Be very careful when configuring your X Window System! Never start the
X Window System until the configuration is finished. A wrongly configured
system can cause irreparable damage to your hardware (this applies es-
pecially to fixed-frequency monitors). The authors of this book and SuSE
cannot be held responsible for damage. This information has been carefully
researched, but this does not guarantee that all methods presented here

are correct and will not damage your hardware.
o /

5.2 The New Version 4.0 of XFree86

This version of SUSE Linux contains the current version, 4.0, of XFree86 which

varies in a number of ways from version 3.3, used until now. Overall there

are hardly any differences for the user when operating the graphical desktop;
applications such as the graphical desktop KDE or GNOME behave with the
new version in the same way as the version 3.3.6 used until now.

What advantages does the new version provide?

The new X server is no longer a monolithic program, but just a relatively small
basic scaffolding to which the necessary program modules can be later added, if
and when required. For example there are no longer many different X servers
for different graphics cards, as in the previous version, but just one executable
program calleckFree86, which can be found in the directohysr/X11R6/bin

This is also the actual X server. The graphics driver, which then takes on the task
of controlling the graphics card, is a loadable module.

A similar method is used to support the various input devices, fonts or X pro-

tocols. This again consists of individual modules which can be later loaded by
the X server. As a rule you don't need to worry about these modules, the con-
figuration of the modules to operate the graphical desktop on your computer is
managed as far as possible &yx2.

Through this module concept, it is easy for a vendor to implement a driver for ex-
otic hardware, such as touchscreens or brand-new graphics cards. The develop-
ers have even ensured that the necessary modules for various operating systems



only need to be made available once, which means that a graphics driver module
which was compiled in FreeBSD, for example, can also be used in Linux, and
vice-versa. This portability, however, is of course limited to the same hardware
platform: a module which was compiled for Linux on Power PC’s cannot be
used on an Intel PC.

Support for the mouse has also been significantly improved. Especially under
heavy loads, the reaction of the mouse to mouse movements is considerably
faster and more direct than with the previous XFree86 X server. Overall the
output speed has also been improved, so that graphics operations are generally
performed more quickly than on the old X server due to the completely revised
XAA (XFree86 Acceleration Architecture

Compared to XFree86 3.3.x, the configuration file has a slightly different format
and is now located iretc/X11/XF86Config . if you want to ‘fine tune’ your

X configuration, details on the structure of the configuration file, and how it
functions, can be found in sectiob.6 pagel62

Error logging has also been improved. The X server creates a very detailed log
file, which you can always find after the X server has started in thevile
log/XFree86.0.log

One of the further features of the new version is the support of special options
such as True Type fonts. Other features also include the provision of the 3D
protocol extensiorglx , gamma correction of the screen and the support of mul-
tiple graphics cards fovultihead configurations . More information on

this can be found in Sectidn6 pagel62

What has changed?

XFree86-4.0 is, of course, based on the version 3.3.x. Unfortunately not all

drivers are included, as some are very complex and could not be ported to the
new XAA architecture. If these graphics cards were supported by SUSE Linux

before, you can still use these with the XFree86 version-3.3.x. For such cards,
please use the XFree86 version 3.3.6, also contained in SUSE Linux. You can
continue to us&axX to configure these cards, as before.

The graphics cards concerned here are those which were until now used to-
gether with the following X serversXF86_S3, XF86_Mach8, XF86_Mach32
andXF86_8514.

In the case of S3 cards, those which previously required the S3 server are not
supported by XFree86-4.0, while those which previously worked with the SVGA
server will work correctly with XFree86-4.0.

Basically these are the graphics cards S3 Trio3D, Savage4, Savage3D and Sav-
age2000 chips, and almost all S3 Virge cards.

Graphics cards which needed the other X servers listed above (Mach8, Mach32
and 8514) are no longer very common. For these graphics cards — as for all the
old S3 cards — the XFree86-3.3 version continues to be available.



5 The X Window System

5.3 Configuration Using Sax2

The programSax2 (SuUSEAdvancedX Configuration Todl provides a simple
installation of the X Window System. This is a successor to the tried-and-tested
SaX program.SaX was used to configure XFree86-3.39aX2 is now used for

the configuration of XFree86-4.0.

If your system is already set up with the X server of XFree86-4.0, then you can
startSax2 straight away. If you are using an XFree86-3.3.x X server, then a
message will be displayed when startbagx?2 telling you that the system is set

up with XFree86-3.3.x, meaning th&aX needs to be used for the configuration.

If you still continue, XFree86-4.0 will be set up. Strictly speaking, this is not
entirely correct: the base system, that is the libraries and the X11 base programs,
arealwaystaken from XFree86-4.0, merely the X server and the progvanits
andxf86config are replaced.

Note
As already mentioned in Section 5.2 page 126, not all graphics cards are
supported by XFree86-4.0. To configure these graphics cards you should
use SaX. This program is described in Section 5.4 page 146.

You can use the mouse or the keyboard directly in the graphical desksaXh

Apart from a few special cases, such as very modern or very old hardware, it can
detect the components used on its own, and configure them to a large extent
automatically, so that installing an X server is a simple affair.

5.3.1 First-time installation

For the very first installation of the X Window System — the graphical user inter-
face of every Linux system — a few details about the computer must be known:

» The monitor model and technical specifications (if known).
* The keyboard type.
» The mouse type and the port to which it is connected.

« The name and vendor of the graphics card.

Note
You have to start the program SaX2 (sax2) as the user ‘root’ . You
can also start SaX2 from YaST: ‘System administration "and then with

‘Configure XFree86[tm] ' (see Section 3.6 page 78).

At the command line the program is started with:
earth:/root # sax2
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As soon as the program is started, a utility belongingd®?2 calledsysp searches

for installed PCI and AGP graphics cards. It also determines the keyboard and
mouse types. A configuration file is then put together from the data detected,
which is used to start the X server. If, for example, an AGP or PCI graphics card
was found in the computer, this is identified and the matching X server module
is immediately loaded.

SaxX2 remembers the settings it finds and stores them in a file. To force a com-
pletely new hardware detection, you can s&tk2 with the optionf . Then all
the hardware relevant to X11 is freshly examined.

Automatic configuration

If the graphics card can be uniquely identified with a PCI scan and a graphics
driver is availableSax2 then tries to detect the monitor automatically via DDC
(“Direct Data Connection”). If this is successful, the optimal resolution for the
monitor is set. This is shown to you in the bado' you like it " and you can
apply these by clicking on thedX button. When you do this, make sure that in
the selection box next to th&K button ‘Save’ is also selected.

Do you like it:
If this configuration is acceptable

for you, just klick on » Save Configuration «

Screen|Resolution | Sync | Colardepth
0 1024 % 768100 Khz : 122 Hz 18 hit

Please choose an action »» Click to select -|

Figure 5.1:SaX2: Fully automatic configuration

In the selection box next to th©K button you can select further items. Click
on ‘OK after you have selected the item you require.

 Via the item Adjust ', you can alter the appearance of the image on your
screen within certain limits, before you save the configuration.

* SaX2 does try and identify your hardware as far as possible, but to be abso-
lutely sure that the configuration is complete and correct, you should always
check all the settings ddaX2 and change them if necessary. You can, via
the item Run SaX, startSax2 again and change the settings of the X server
there. This is particularly important if you have more than one graphics card
in your computer or if the mouse does not work correctly at first.

e '‘Exit Sax ' closes down the prograsax2.

In case your mouse is not correctly configured, you can also use the program
with the keyboard. By repeatedly pressing key you can activate the



individual entry fields of an index tab. To reach the various index tabs, just keep
on pressingTab) until the heading of the current tab card is highlighted with a
black frame; you can select the required index tab using the cursor(keyst
(=). After confirming your choice witli<=) (= (Enter ) this index tab is then
displayed. Alternatively irsaxX2 you can use a “virtual” mouse. To do this,
hold down the(shit__ 1) key and use thé&) key to move the mouse cursor to
the right,(@) to the left,(K) to move it down andi) to move it up.(shit__ ) and

(A produces a “click” with the left mouse butta@it__1) and(s) one with the
middle button, andshit__ 1) and(D), a “click” with the right mouse button.

To select an entry in a list box, press key again until the relevant box
is highlighted. With(1) and(]) you can look for an entry through the colored
highlighting, which is then set by pressitter ), i.e. becomes active.

Tip
SaX2 contains its own help system which can be reached by pressing the

keys + (F1). Here all the key combinations and mouse functions of
SaX2 are listed.

By pressing the middle mouse button you will reach a special menu via which
you can, among other things, take a closer look at the error log file of the X server.
This can be extremely helpful in finding errors. An explanation of the protocol
file of the X server, which is stored in the fikear/log/XFree86.0.log , can

be found in Sectio®.3.1pagel43

...and manual configuration

After selecting the itemRun SaX, the welcome dialog o8aX2 appears. After

a few moments whilsgaXx2 reads in a few data files, the program is ready. You
can choose from two index tabs;dnfiguration ' und ‘Expert '. You also

have the option of reading in a configuration file which may have been created
in an earlier session.

Note

Via this item you can only read XFree86-4.0 configuration files. Old
XFree86-3.3.x configuration files cannot be read here.

You can influence the further behaviorgdX2 via the itemsCustom’ or ‘ Easy .

If you select Custom’, you can, in addition to the settings offered Ee'sy’, also
change the paths for fonts, mouse and keyboard manuall¥gaky ' these set-
tings will be made automatically, or taken from the already configured system.

If you have chosen the itentasy’, clicking on ‘Next * will take you directly

to the dialog configuring the graphics driver and the menus to configure mouse,
keyboard and paths are omitted. The parameters needed to configure mouse and
keyboard will then be taken from the automatic hardware detection, which was



Welcome to the SaX next step setup:
This wizard will guide you through the rest of the setup process.

Please press Ctrl-F 1 to get online help for the current page.

— Found previous configuration file

4 Enahle SaX autodetection mode
Do not use any predefined data, Sax will autodetect
most of the data needed

~ LUse the current configuration

The system provides a configuration file. using the infarmation
from the file will overwrite the autodetected settings

Cancel |

Figure 5.2:SaX2: Welcome screen

run whenSaxX2 was started. For language settings the contents of the environ-
ment variableL ANG are used. For the search paths a sensible default is chosen.
In Section5.6.1pagel66there is a description of how you can adjust the font
paths in your system. This is of special interest if you want to process foreign
language texts on your system.

Below is a description of the individual menu items if you have chosen the item
‘Complex .

Mouse

After clicking on ‘Next ’, the mouse configuration dialog will appear. If the
mouse does not seem to function correctly, you can, of course, also use the key-
board in this dialog, see Secticn3 on the following page. To do this, click
repeatedly on th€ab) key until the field Mouse Tree ' is highlighted, and thus
activated. Pres&nter ) and selectVendor ' and ‘Namé, the vendor and mouse
type, and confirm your choice witloK. With the () and(7) keys you can select

both a vendor and mouse type and confirm this with(Eher ) key.

If your mouse type is not listed here, you can also configure it manually. To
do this return to the dialogMouse settings ' and activate the selection box
‘Protocol ' in the field ‘Mouse Properties '. At this point you can choose
between activating the entry field yourself, or activating the selection list (the
small symbol to the right of the entry field). Press{hgace bar )to call up the
selection list, or you can alternatively enter the X11 mouse protocol name in the
entry field. You could also use the itemeévice ’; here you need to select the
device file through which the connected mouse is reachable. If you have already
set up the mouse withaST2, just selectdev/mouse , otherwise you can look

for the matching interface. Sensible settings are suggested in the selection box —
/devipsaux  for PS/2 mice/devittySx  for serial ones anflev/usbmouse



5 The X Window System

Mouse settings:
If your mouse is not working select your model and apply it.

Special settings may be found in the properties dialog.

Add

- Remove
Driver: mouse
Device: /dev/pointerd Apply

Mame: Autodetection

Protocol: psf2 Fropertties

Yendor: Sysp

tual Selected Input Device is:

@Hc

Sysp Autodetection

Cancel « Back |

Figure 5.3:SaX2: mouse configuration

for USB mice. Refer to tabl.1for an overview of the various mouse types and
their configurations in the X Window System.

Protocolused mouse type

PS/2 2 or 3 button mouse on the USB port or on the PS/2 mouse
connection.

IMPS/2 Wheel mouse with 3 or more buttons and one or more scroll
wheels, connected to the USB port or the PS/2 mouse con-
nection.

Microsoft 2 and sometimes 3 button mice, connected to the serial port.

MouseSystems 3 button mice on the serial port.

Intellimouse Wheel mouse with 3 or more buttons and one or more scroll
wheels connected to the serial port.

Auto Automatic detection of the serial mouse connected.

Table 5.1: Different mice and the protocols used

For special settings you should take a look at thepert ' menu. Here two
settings deserve a special mention: activating the third mouse buttogx»via *
tensions ' and the item Wheel Mouse. If you only have a two button mouse,
then you should activate the iteBmulate 3 buttons . Then you can simulate

a third mouse button by pressing on both mouse buttons simultaneously.

If you are left-handed and would like to switch the order of the mouse buttons,
you can do this later on. You don’t need to make any special settings for this
here.

If you want to use the wheel on your “Intellimouse” set, Wheel Mouse,
the itemz Axis Mapping to Buttons . So that the X server “knows” what
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it should do when the wheel is moved, you must assipgative movement
and ‘Positive movement ' to a mouse button. As buttoris 2 and3 are al-
ready used for the normal buttons, you should use buttoamsd5 for ‘Posi-

tive ' and ‘Negative movement ’. In the configured X Window System you
can then, with the prograimwheel, packagémwheel , seriesap (applications
which do not need X11) pass on movements on the wheel to X11 applications.
You should also read Sectién6 pagel62

Close this dialog by selecting the itemext '.

Keyboard

As you might imagine, here you can set the keyboard language. If you have a
“Win95" keyboard, this has 105 keys, and so you should choose

Standard 105 Key inthe menuKeyboard Model '. Under ‘Keyboard Lan-

guage ' you should set the appropriate language. If you have a keyboard without
“Windows”, then you should choose the 101/102 key keyboard. Even if you
have a laptop or a special type of keyboard with more or less keys than this, you
can still choose the 102 or 105 key keyboard, since the key codes generated will
match those of the standard PC keyboard in practically all cases.

If you click on ‘Apply ’, the keyboard selected will be activated. In case you
don’t have an English keyboard, you should check to see if the keyboard layout
is set withdead keys You can check this by pressing tiecr ) and(+) keys
together. If the tilde sign does not appear immediately, but only after pressing
the space bar, then the “dead keys” are activated. With dead keys you can easily
add diacritical marks. Pressiagtcr ) and(=) and thern(n) will produce “fi” on

the screen.

You can toggle the dead keys via tfexpert ' menu under the itenEliminate

Dead Keys'. Set this item tores to deactivate the dead keys. After configuring
the keyboard you can move to the next dialog on configuring search paths, by
pressing theNext ' button.

Search paths

You can now change the search path for fonts and change various “server flags”.
To move a font directory up or down, mark it with the left mouse button, hold
the button down and move the line up or down, bringing this directory more to
the front or the rear of the search path. With tRew and ‘Delete ’ buttons you

can add or remove directories accordingly.

Please note that the X server needs at least the directory with the “misc” character
fonts, otherwise you will receive an error message from the X server when you
try and start it. Sectio.6.1pagel66 describes how you can integrate further
fonts into the X Window System and process texts in other languages.

Leave this dialog by clicking on the itemiéxt *. The dialog for configuring the
graphics card will appear.



5 The X Window System

Configuring the graphics card(s)

Graphics Device Setup:

Bus 1D 1:0:0

Board Mame: RivaTHTZ
Options: sw_cursar
Driver: ny

Each card listed needs at least a driver and and Bus-I10
specifiaction. Sax will prohe this parameters automatically.

Add

Remove

Load 3D Madules
Properties

Yendor: Nyidia

Actual Selected Card is:

MNyidia RivaThNT2

Cancel « Back |

Figure 5.4:SaX2: Configuring the graphics card(s)

SaX2 carries out a scan of the PCI and AGP bus and displays the graphics cards
found in the field Card Tree '. As a rule, you will see the graphics card which

is installed in your machine. Via a database containeflak2, the matching
XFree86-4.0 driver module is selected and displayed in the figded’ prop-

erties ' underDriver . Under Videoram ' you can define the video memory
size of the graphics card.

One innovation in XFree86-4.0 is the possibility of permanently allocating a
driver to a card in a specific sloBaX2 can carry out this allocation: normally
this simply needs to be applied. For your information the slot is displayed in
‘Bus ID . If, however, you later move the PCI graphics card to a different slot,
then you will have to configure it again, since #gs ID has been changed. To
do this you can also set this item$ingle , but you shouldn’t use this setting if
you have more than one graphics card in your computer.

Tip
ISA graphics cards cannot be detected automatically. They must be con-
figured manually via ‘Select Model ' or by directly selecting a driver. Only
one ISA graphics card may be used in the same computer.

In ‘Select Model ' you can manually select the graphics card, if it was not
automatically detected. To do this click o8elect model ' and choose the
vendor and type of graphics card from the list.

Tip
If your PCI or AGP graphics card is not supported by XFree86, you still
almost always have the option of using the “Framebuffer driver”.
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If you have more than one graphics card installed, you can configure the other
cards by clicking on the next graphics card symbol in the selection list. If this
involves an ISA card, which cannot be automatically detected, you can add an-
other graphics card by clicking on th®ew button and configure this like the
primary graphics card, by clicking on the symbol in the selection list.

In ‘Expert ’ you will find further settings. Options such aw_cursor which
influence the behavior of the graphics driver can be set here uogéon .

You normally only need special options if you can see presentation errors on the
screen. For this please refer to Sectio8.3pagel40.

Configuring the desktop

If you conclude the graphics card configuration by clicking Naxt ’, you are
given the chance to configure the screen. In this dialog you can adjust the monitor
used and its resolution and color depth.

Desktop Setup:
Each desktop needs a colordepth/resolutions setup

and a monitor sync definition.

-2

&lgorithm: CheckDesktopGeometry
Calculate Modelines: on

Calor Depth: 16 Bit

Resolution: 1260x1024,1152<670,1024<7
YWsync range: S0-160 Hz

Hsync range: 27-115 KHz

hodel Mame: VISION MASTER PRO 450

=] J =
g Current active Deskin,

Properties

-1 14

I1Y &M & VISION MASTER PRO 450 (A301HT) -= ID: 0
Cancel | « Back

Figure 5.5:Sax2: Configuring the monitor and the desktop

For most graphics cards XFree86-4.0 can itself read DDC data from the monitor
which it then displays in the selection dialog. You can see if automatic detection
has worked by clicking on the small “+” symbol next to the monitor display. If
the monitor was successfully “DDC probe@DC-probed will be shown in the

list alongsidevendor andName If the automatically set monitor frequencies do
not work, they can be set manually. To do this select the itesfett Model ’

A selection list appears with vendor names through which you can browse. If
you select a vendor, the model names which can be chosen appear on the right-
hand side. Highlight your monitor here and leave the dialog by pressingikhe’
button.

If you have a modern flat screen with LC display, or if you have or want to use
the screen installed in your laptop, you should choose thelitebhiquid crystal



displayright at the top of the selection list. Through this the vertical frequency
is limited to 60 Hz, which is usually the ideal refresh rate for LC displays.

If your monitor is not listed and the automatic detection went wrong, you can still
enter your monitor data by hand. This is what the two fields are for in the section
‘Monitor properties ". Here you can set the allowed limits of the vertical
and horizontal frequencies. Normally this data will be listed in the “technical
data” section of the monitor users manual.

Caution :
You should take special care when manually entering the frequency limits.
Above all, a too high horizontal frequency on some monitors can quickly
cause damage to your monitor.

As a rule the screen resolution and color depth is already suggested in

Color depth/Resolution . If you are using a TFT or flat screen with LC-
display, then you should take care to select the screen resolution matching the
display resolution, otherwise the image will have to be scaaX2 is able to
detect the resolution of a digitally connected TFT or DSTN display, and will
generally tell you the display’s resolution.

In setting the color depth, the settings 16, 256, 32768, 65536 and 16.7 million
colors at 24 and 32 bit are available. To get a decent picture, you should set at
least 256 colors. If however, you are using the“generic” VGA driver (XFree86
driver namevga , sometimes also referred to as tWeAl6server), then you can
unfortunately only use 16 colors.

With a color depth of 24 bit with 16.7 million colors you have a choice between
24 and 32 bpjbits per pixel These two items only differ in the way that internal
graphics memory is used by the graphics card. The 4 bytes per pixel (32 bpp,
“padded pixel mode”) is more easily managed than the 3 bytes per pixel (24 bpp,
“packed pixel mode”). This means that graphic representation in 32 bpp mode
is usually somewhat faster than in the 24 bpp mode of the graphics card. Some
graphics cards cannot manage this “packed pixel mode” with 24 bpp. The 65535
colors setting usually represents a fairly good compromise between use of video
memory and display quality.

With the ‘Expert ’ index tab you can make further settings. If you happen to
have an unusual resolution, you can specify it here by hand. You can also stop
Sax2 from calculating the screen parameters itself (this item is called

Calculate Modelines ). If you deactivate this, the VESA modes programmed
into the X server are used which, however, are limited to a maximum of 75 Hz
picture refresh rate.

Tip
If an existing configuration was loaded when SaX2 was started, the mode-
lines of this configuration are taken over and no new modeline parameters
are calculated. If you are adding a new mode to an existing configuration
and don't want to use a VESA mode, then you must explicitly activate the
item Calculate Modelines




5.3 Configuration Using Sax2

If you are using just one graphics card, clicking olext * will take you directly
to the X server test. Otherwise you can specify the server layout in the next step.

Layout

If you have more than one graphics card installed you will have the chance, after
configuring the screen, to determine the screen distribution. You can specify
in this dialog which monitor represents which “screen” and in what order these
monitors are to be used (on top of or next to each other). The layout and the X
server are adjusted accordingly. Th@né Screen/Xinerama ' setting allows

you to combine the two screens into one large desktop. This setting functions
only if you are using the same resolution and color depth for both screens.

Tip
If you are using a “Multihead Setup”, that is, a configuration with 2 or more
screens, then you should deactivate Xinerama the first time it is run, other-
wise in the next step you will just get a fine-tuning dialog, which only allows
you to configure the first graphics card. You should therefore switch off
Xinerama in the first run through and only activate it later on.

Testing the configuration

Click — when you are ready — on theK button of the information box. After
a short time the window shown here will appeatr.

a +*
proms A3
uBuSE a9
Afine tuning: EEpe e B ciYiO
This tool helps you

to setup the optimal 4+
screen dimensions. + t

The arrow buttons 4+ | >4 | « | » |

on the left box are
used to change the
size the ones within : ‘
the right box are | | Lo

used to change the

position. | Screen 0: 1024:768 [ 66 Khz : 79 Hz ] 16 it ﬂﬂ
You will see this

dialog on every Abort |“ Save Configuration I
single screen to ¥l

Figure 5.6:SaX2: Testing the configuration

On the right-hand side you will find the two key fieldsize andPosition
allowing you to adjust the picture. The arrow keys in 8ige field allow you
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to stretch or squeeze the picture horizontally and vertically. InPtbition
field you can change the relative position of the picture on the screen. Use this
to adjust the picture to your own requirements.

As a control that the picture is correctly adjusted, you will see four squares in
the corner of the monitor screen. For an optimal picture position these should be
completely visible without any false colors or distortion.

S~
Note

If the test picture seems to be very dark, if you see a bright line on the
edge of the picture, or if the picture overall is much too small, you should
immediately press the keys + +(— ). This will take you back to
the SaX2 desktop configuration dialog. Then you must reduce the allowed

frequencies of the monitor.
- J

After correcting the picture position via tf&aX2 settings or via the correction
options provided by the monitor, you can end the test dialog.

To do this, select:

‘Save’:  You will end your X Window Systemconfiguration and save the current
settings. You return t&ax2. It will then ask you if you want to leave the
program. The X Window Systemconfiguration is saved in the/éte/
X11/XF86Config . At the same time the X server used is set. This means
that a link is createdyar/X11R6/bin/X , Which points to the executable
program/usr/X11R6/bin/XFree86

‘Abort : This takes you back to the configuration dialogsSax2 without
your settings being saved.

5.3.2 Reconfiguring

SaX?2 also provides firm suppport if you want to customize a configured X server
to your own requirements.

For this you can stagaX2 while the X server is running. If you wislsaX2 can

read the existing configuration filéetc/X11/XF86Config , in which the X
Window System saves and analyzes the configuration data. Then it is no longer
necessary to go through the entire settings, from the mouse to the monitor, as
SaXx?2 takes over the existing, functioning configuration of the X ser@ax2

then makes this data available in the above described menus. Note that you must
explicitly select the reading in of the existing configuration.

However the user has all the freedom he wants in reconfiguring his X server.
SaX2 also provides a convenient interface to manage the amount of color depth
and resolutions of the graphics card, which can be quickly found via the dialog,
‘Desktop setup



5.3.3 Troubleshooting

This section is intended to help you configure the X server if there are problems
getting the graphical interface to run at all, or if it runs but with a poor quality
display.

Here the main and most frequent problems are discussed which can occur when
configuring X withSaXx2:

The graphics card is not supported

Using the framebuffer

Unfortunately there are not yet Linux drivers for all graphics cards. If your
card is not supported, you can still usually get a graphical display using the
framebuffermethod. If your graphics card is VESA 2 compatible, this method
should certainly work.

The advantage of this is that it works with almost every modern graphics card and
also practically with every laptop. Because the graphics controller of the card is
bypassed, the display will be unaccelerated. The X server simply accesses the
framebufferdirectly after the graphics mode is switched on when the kernel is
started.

This works in the following way: when it starts the Linux kernel calls up — even
before it switches to 32-bit protected mode — the VGA BIOS of the graphics
card and instructs this to switch to a specific VESA graphics mode. The text
depiction (that is the text console) then continues in this set graphics mode. The
VGA BIOS is written in 16 bit code and therefore cannot be called up while
the Linux system is running. As a result, this video mode specified at the start
remains until the Linux system is shut down.

In order to now use this VESA framebuffer, support must exist in the kernel for it
and the graphics mode must be selected when booting. The SuSE Linux kernel,
of course, contains support for the VESA framebuffer. However you need to
select the required graphics mode when booting the system. To do this enter the
parametevga=x attheLILO boot prompt, where stands for a value to be taken
from table5.2

Desired color depth) Resolution in pixels
640x480 800x600 1024x768 1280x1024
256 (8 bit) 769 771 773 775
32768 (15bit) 784 787 790 793
65536 (16bit) 785 788 791 794
16.7 Mill. (24bit) 786 789 792 795

Table 5.2: Possible VESA modes

You can also specify this parameter directly aga parameter in the filéetc/
lilo.conf . Thelinevga=x should be included as a separate line in this config-
uration file, not as part of theppend line. The installation ofILO is described

in more detail in Sectiod.4 page98.



After starting the Linux system you should log in to the system as theroster
and starSax2 in the following way:

earth:/root # sax2 -m O=fbdev

Note that thed here is a “zero”, and not a capital “0”.

This instructs the X server to use the driver for the framebuffer. Since resolu-
tion, color depth and the frequency rate is fixed, you can — if you are satisfied
with mouse and keyboard settings — h&aX2 directly save the automatically
detected data and leagaX2 again.

Using the VGA16 server

If your graphics card is not capable of any of the VESA modes, or if you have an
ISA card, you should still be able to configure it to run with tige module. This

will be suggested to you if the graphics driver is not automatically detected. Se-
lect thevga driver inSaX2 in ‘Configure graphics card "under Driver

This will limit you in ‘ Desktop ’, to a resolution of 640x480 pixels with 16 col-

ors (4 bit color depth). If your graphics card supports the VESA framebuffer,
the framebuffer method described above is usually preferable, because of this
limitation of thevga driver. To use the standarda driver straight away when
startingSaXx2 enter the following command:

earth:/root # sax2 -m 0O=vga

As this parameter only defines which X ser@x2 is to use during configura-
tion, it can be useful to start the X server with this option with a graphics card
which is supposed to be supported by XFree86.

In the case of certain “exotic” graphics car8axX2 may fail to start in the correct
mode initially: if so, do the configuration using the vga module, but then choose
the necessary options for the required driver module in EHxeert ' menu of

the ‘Graphics cards ' dialog.

Selecting the mouse directly when starting Sax2

If SaX2 is unable to detect your mouse automatically, you can specify the mouse
type when startingax2, thus avoiding the automatic mouse detection. For this,
there are two command line parameters to determine the mouse protocol and
port used. Thet parameter is used for defining the protocol used, andrthe
parameter for the device file of the mouse. The following example configures an
Intellimouse connected to the PS/2 port:

root@earth:/root > sax2 -t imps/2 -n /dev/psaux

Refer to the available protocols shown in tabld page132in Section5.3.1
pagel3land the manpage on the configuration file of the X seiXf86Config .

Correcting various display errors

In general,Sax2 will configure the graphics card correctly: however there are
occasional cases where the display quality is poor. This can be corrected by
changing an option in the X server configuration fd/X11/XF86Config



This section aims to illustrate errors which occasionally occur when the X server
is running and also to provide possible solutions. As a rule the graphic depiction
is error-free after configuring witBax2, but when using certain graphics cards
depiction errors may occur which can be removed using an option in the X server
configuration file/etc/X11/XF86Config

Sometimes depiction errors are also caused by hardware limitations; especially
if the graphics card uses cheap DRAM memory, it is possible that the bandwidth
of the memory is simply no longer adequate for high resolutions with 32 bpp and
high frequencies.

Sometimes optimized BIOS settings will get their “revenge”: Linux or the X
server does not “like” the BIOS settingideo memory cache mode which

other new BIOS versions provide. Everything functions normally in text mode,
but apparently the chip set of the computer then “optimizes” access to the in-
put/output register of the graphics card which can completely mess up the pic-
ture with the wrong colors when the X server starts and sometimes cause a total
system crash.

If the X server does not start at all, this is almost always because of a syntax or
logical error in the configuration filetc/X11/XF86Config and it is possible

that the hardware specified in the configuration file cannot be found in the com-
puter. It can be useful to look at the X server logfile and refer also to SexBoh
pageld43when doing this.

Solutions to various possible problems are outlined below.

« Many display problems are caused by the vertical synchronization frequency
(vsync ) being set too high, which results in incorrect valuesifomc and
DotClock.

A reduction of the picture frequency rate to 80 Hz, for instance, will still
produce a picture which doesn't flutter, and which is also a great deal sharper
than one set at 160 Hz. At a picture frequency rate of 80 Hz the pixel rate is
only half of that at 160 Hz.

You should, therefore, try reducing the maximum vertical frequency rate
used. To do this, choose thidnitor ' tab in SaX and, in the Advanced '’
section, set a lower maximum frequency rate. For modern monitors a normal
picture frequency rate lies between 80 and 90 Hz.

« Sometimes there are also problems with the “hardware cursor”. You will
see a square block or something which looks like a “barcode” where the
mouse should be. The solution to this: add @mion "sw_cursor" to
the Section "Device"

* The best place to look for information and hints on configuration is in the
README files which are sorted by chipset manufacturers’ names in the di-
rectory/usr/X11R6/lib/X11/doc/ . The manpages of the X servers and
the XFree86 FAQ are also usefukip://www.xfree86.org ). The SUSE
website also has information at:

(http://www.xfree86.org ) and the SUSE pages for updates:

http://www.suse.de/en/support/xsuse/


http://www.xfree86.org
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5 The X Window System

The following table is ordered in terms of probability, i.e. as a rule you will be
successful with step 1, otherwise with the second step. Step 3 is usually a last
resort...

Allthe options are listed in the device section of thefle/X11/XF86Config

« No mouse cursor, but a colored, square “barcode”.
1. Add the optionsw_cursor to theSection "Device"
2. Add the optiomo_imageblt  or no_bitblt
3. Add the optiomoaccel .

Picture is too narrow or squashed. The monitor settings are already at
their limits.

1. The frequency rate or theync frequency is probably set too high and is
at the limit of the monitor. Remedy: reduce tsync and/or thehsync
frequency.

2. Adjust the picture with the programvidtune. It is possible that just one
mode is not quite correct.

3. Add the parametershsync +vsync to the modeline and try replacing
with - .

« When moving windows, stripes, “lumps” or parts of windows stay where
they are. They do not disappear even when the movement is stopped.
They only disappear when the desktop is refreshed.

1. Reduce the picture frequency rate or the resolution.

2. Depending on the chip set, use the relevant options frorRERDMEiles
in /usr/X11R6/lib/X11/doc/ . For example the options
fifo_conservative orslow_dram . Note:the options required depend
on the particular chipset.

3. Thenoaccel option, but possibly the optiom®_imageblt  orno_bitblt
may be sufficient.

“Noise” — Image interference when moving windows or viewing videos
which disappears when the image is stationary.

1. Reduce the frequency rate, color depth or resolution.

2. Reduce the frequency rate of the card, or add or remove wait states. This
sometimes works witket_mclk (not with all chip sets!). More detailed
information can be found in thREADMHElirectory. Attention: this option
is dangerous, the card could be set at too high a frequency).

3. Itis possible that the bus rate is set too highly. Check the bus rate on the
PCI/VLB or ISA bus.

* When starting XFree86, the screen turns black.

1. Reduce the frequency rate.
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2. Check the BIOS settings of the computer. Deactivate all “Optimization
settings” of the BIOS. Consult your mainboard manual if in doubt. Com-
mon culprits are the optionsideo memory cache mode ,

AGP Aperture size and all options which control PCI bus access, such
asPCl Peer concurrency  or similar. You will nearly always find these
settings in a menu callesdvanced Chipset Features

3. Consider other possible sources of error: check the system for IRQ con-
flicts (e. g. PS/2 mouse needing IRQ 12).

5.3.4 The X server logfile

To analyze problems with the X server there is a very detailed log file which
the X server creates when it starts. This file is created by the XFree86-4.0
X server according to the following pattefvar/log/XFree86.Display.
Screennummer.log . If you start just one X server (which is the normal case)
and this display is assigned the number “0”, the filename of this log file will usu-
ally be calledvar/log/XFree86.0.log . Note thatSaX2 here is an exception

to this rule: here, at least temporarityo X servers are running (Displag ) for

the configuration dialogs and later a second one (Displgyo test settings.

You should be aware that the format of this file has changed drastically compared
to XFree86-3.3.x. Now a much clearer distinction is made between information

messages, values taken from the configuration file, data originating from the
computer hardware, and warnings and errors.

Sax2 allows you to view the X server log file with the middle mouse button.
Here the various types of messages (error, informal, warning, etc.) are shown in
different colors. This helps you to find the problem quickly if the X server does
not start.

In general the beginning of such a log file appears as shov3ri

XFree86 Version 4.0 / X Window System

(protocol Version 11, revision 0, vendor release 6400)

Release Date: 8 March 2000
If the server is older than 6-12 months, or if your card is
newer than the above date, look for a newer version before
reporting problems. (see http://www.XFree86.0rg/FAQ)

Operating System: Linux 2.2.13 i686 [ELF] SuSE

Module Loader present

(==) Log file: "/var/log/XFree86.0.log", Time: Sat May 20 13:42:15 2000

(==) Using config file: "/etc/X11/XF86Config"

Markers: (--) probed, (**) from config file, (==) default setting,
(++) from command line, () notice, (ll) informational,
(WW) warning, (EE) error, (??) unknown.

(==) ServerLayout "Layout[all]"

(**) |-->Screen "Screen[0]" (0)

**) | |-->Monitor "Monitor[0]"

File contents 5.3.1: Extract from the X server log file

This provides you with the following information:



This is an XFree86 X server in version 4.0 compatible with X11R6.4 “vendor
release 6400". The release date is 8th March, 2000.

The line Operating System: Linux 2.2.13 686 [ELF] SuSE refers

to the system on which the X server was compiled. The kernel version and CPU
definition can thus be different from your own system.

After these version messages the first login entries appear which the X server
creates when it starts. First of all, is this the correct log file? Nextire:

the time is specified when the log file was created. Sometimes you might be
searching in the wrong log filg)

The same thing is valid for the configuration file if you did not specify a differ-
ent file at the command line, this will always hec/X11/XF86Config ona
normal SUSE Linux system.

The following tables.3explains the meaning of the two bracket characters at the
beginning of further lines:

Symbol  Meaning

(== Defaults of the X server

(--) Values taken from the system by automatic hardware detection.
(**) Settings fixed in the configuration file.

(++) Parameters which you have entered at the command line.

() Here the X server tells you in detail what it “is doing”.

) Version numbers of X server modules, etc. are usually recorded

as “informational messages”.

(WW) Warnings: here the X server tells you why it is not carrying out
certain actions specified in the configuration file or which should
be activated by default.

(EE) Error! These messages lead to the start procedure or the X server
crashing. Look out for lines in the log file starting withg) if
the X server does not start. You can remedy most errors yourself
by means of these messages.

Table 5.3: Message types in the X server log file

You can also check the log file within ti8aX2 configuration program by press-
ing the middle mouse button. Errors and warnings of the X server are highlighted
in color. This file is also displayed if the X server which is called upSax2

for test purposes does not start or breaks off with an error.

If something unexpected happens when staiiavg2 or during the configuration
steps, then all errors and steps concerrga2 are logged in the fildévar/
log/SaX.log . X server errors are logged, as described above, in thedile
log/XFree86.0.log . By means of these files you will find clues on how you
can carry on from here.



5.3 Configuration Using SaX2

5.3.5 Starting the X Window System

The X Window System is started with the commasidrtx. A preconfigured
GUI for KDE is provided for the sample user. We recommend you starting the
X Window System from this account, amt as‘roott . X11 server error
messages are saved in thex.err  file. Thestartx command has a few
options; for instance, you can select 16 bit color depth by typing

newbie@earth: >  startx -- -bpp 16
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5.4 Configuration Using SaX

The original version oBaX (SUSEAdvancedX ConfigurationTool) — as op-
posed to SaX2 — is the configuration tool for the versions 3.3.x of XFree86. If
you are using XFree86 version 4.0 you should 8a¥2 as described above. If

for some reason you need to use XFree86-3.3.x, you should follow the instruc-
tions below.

Note
You have to start SaX (sax) as user ‘root’ . You can also start SaX from
YaST : ‘System administration "and then ‘Configure XFree86[tm] '

(cf. Section 3.6 page 78).

The program is started from the command line by typing:

earth:/root # sax

As soon as the program starts it looks for any PCI cards which are installed. If
a PCI graphics card is found, it will be identified and displayed in the program
under graphics card '

After the PCI scan, the main window is opened to present the tab windows for the
mouse (Mmouse’), keyboard (keyboard '), graphics card @raphics card ),
monitor (‘monitor ') and desktop @esktop ’). (You can change to each win-

dow by simply clicking on the appropriate tal®aX then loads its own hardware
database (this may take a few seconds). The data found during the system scan
will be presented in its respective categories; the relevant graphics card, for ex-
ample, can be found in the tab windodesktop .

SaX will do its best to recognize what hardware it can, but to be sure that the
configuration settings are correct, you should check them all and modify them if
necessary.

Essentially, the program provides you with five “index cards”, i.&louse’,
‘Keyboard ’, ‘ Graphics Card ', ‘Monitor 'and ‘Desktop . All cards can be
accessed simply by clicking on the appropriate title (“tab” of the card in ques-
tion).

If your mouse is not yet correctly configured, you can still acc&ss via the
keyboard. Pressing tlieab) key repeatedly will cycle through each of the entry
fields. To change to a different tab window, préss) until the desired tab
window title is highlighted with a black frame; then you can select the desired
tab window usingd—) or (=), and enter it by pressing—) (= (Enter )). In each

tab window there are a number of selection elements, such as buttons, listboxes
and entry fields. These can also be accessed by keyboard. To use a button (e. g.
‘Apply '), press(Tab) repeatedly until the desired button is highlighted. Pressing
or(____ Hactivates the button; the desired action is carried out.

To select an entry in a listbox, push button until the desired box is high-
lighted. By pressing)) or (1) you can look for an entry by way of its coloring,
pressingEnter ) will then activate it.



5.4 Configuration Using SaX

The Mouse

The ‘Mouse’ tab window is the first to appear when the program starts (Fig-
ureb5.7).

== sax LAy

File Settings Infos Language Help‘

hdouse | Kevboard | Card | hlgnitar | Desktop |

Vendor Name ~Port

QOEDER
ERMIUS
QOGITECH
ICROSOFT
Rirax

w COM1 < COM3
« CoOMz A~ PS/z

Device [(devipsaux |

~Buttons

=] ] =] ]
-~ 2 Buttons
Disable mouse | 5 Buttons
I =
Apply | Expert | v More a -'|
Press F10 to enter menu | Blext == I

Figure 5.7:SaX: Mouse settings

If you have already configured your mouse when first installing Linux, e.g. while
setting upgpm, these settings will be used I8aX and your mouse will work
immediately in the X Window System — then you can ignore this.

If you have not configured your mouse, you should do it now. Rmes$twice

and choose the relevant mouse type \eridor ' (move through the list with

(M and(]) ); use(Enter ) to set the correct vendor name. Go to the selection list
using(Tab) and choose the relevant type. If you press tply ’ button you can
check to see if your choice was correct. The mouse cursor should move across
the screen.

If you're not sure exactly what mouse type you are currently running on your
system, your mouse is not included in the list, or if a serial momMsgdsoft '
cannot run under thestandard Mouse ' protocol, choose the sub-menex-

pert 'to set the mouse protocol directly. There you can set further options, such
as the baud rate and “three-button emulation”.

Via ‘Expert ' the following tab windows are available:

‘driver If the vendor is not known, then the mouse protocol can be set here.
The device file must also be selected. If you have a bus mouse you can try
out the corresponding PS/2 variety.

‘Properties ' fine-tuning settings, determining how fast the mouse should re-
act.

‘options ' 3-button emulation, etc.
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5 The X Window System

==z Expert settings for the mouse [

Device | Properties | Options | Test |

Mouse handling - —Test field
A~ Right hand |' |

- Left hand

|7Executed commands

["apply | oK | gancel |

Figure 5.8:SaX: Expert Mouse Settings

‘Test " You can test the mouse configuration using the lower part of the frame
‘Test field ' (Figure 5.8) If the mouse has been installed correctly, the
mouse button symbols on the screen should react when you click on them.

The Keyboard

A Windows 95/98 keyboard with aBnglish keyboard mapping has been set

as the default. (Figur8.9 on the next page). If you want to you use another
keyboard, you must enter the correct settings, since the keyboard is one of the
few hardware components not to be recognized independently by the hardware
scan.

By comparing your keyboard with th&éyboard Image ’shown on the screen

you will be able to find the right model connected to your system. Don't forget to
setthe fanguage 'to English , if this is not already the case. Next to the delete
tab there is a test field where you can check the settings made for the keyboard
by entering various characters and seeing if they come out properly.

The switch Use "Dead" keys ' serves with e. g. German keyboards to enable
all signs on the keyboard buttons under X.

You probably do not need the settings iExpert ' ...

The changes are put into effect by pressing tply ' button.

The Graphics Card

On the tard ' tab window, select the card vendors in the left hand list and the
card version in the right hand list (FiguselOpagel50). SaX tries to recognize
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= sax LAy
File Settings Infos Language Help
IMouse I Keyboard | Card | hanitar | Desktop |
Model —Keyboard
Generic 104-key PC [~
Japanese 106—key -
gytronic FlexPro O (= ] —
Airrnanft hlatiral A - — — —
l; - | O O O O O
| | N O | | O
{0
| I ] -
Language _l_ ) i ] [DE]
Thai &
113, English |
United Kinadom A
f- | Clear ]Test Area I
Apply | Expert | =
Press F10 to enter menu Mext == |

Figure 5.9:SaX: Keyboard

the graphics card independently, which nearly always works for PCI cards. The
utility accesses an extensive database of current hardware to achieve this, which
can also be found atttp://cdb.suse.de/ . Hardware that has been found

will be highlighted in color.

Ve

Note

Sometimes a graphics card of the same series undergoes various “revi-
sions”, in which the hardware has been changed (different Ramdac). So it
is possible that SaX may display values which are different to those in the
manual of the graphics card. In these cases you should use the details from
the hardware vendor's manual. Select the ‘Expert ' button to do this.

o

There are advanced options hidden beneath Epett ’ button (Figure5.11
pagel5]). These are relevant if you choose the X server directher(fer
settings ). If you want to set memory size or specify the RAMDAC value or

if you would like to set a special RAMDAC or clock chip value (ithlpsets ),

these options are also important. If the screen image looks distorted — if, for ex-
ample, during a move-window operation, the window fragments or the window
title suddenly blink — then you should reduce the RAMDAC value.

Some graphics cards need speabations ’ which can be found in this expert
menu; normally they are not needed.

Tip
ISA cards will not be recognized “automagically”; for these, you have to
select the relevant server “by hand”.
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= sax LAy

File Settings Infos Language Help

IMouse | Kevhoard | Card | hanitar | Desktop |

Yendor MName

ARDEX TEALTHES GRAPHICS 2000
HAINTECH TEALTHE4 VIDEQ 2001
OLORGRARPHIC TEALTHE4 VIDEO 2001 TY
OMPAG TEALTHE4 YIDEO 3000
REATIVE LABS IPER 330

ATAPATH IPER PCI

EC IPER SE PRO VIDED

ELL IPER V550

|ARMORD IPER VLE

- | = |

Info

‘Selection has been canceled
Expert |

Press F10 to enter menu | Mext == I

Figure 5.10:SaX: Graphics Card

If you see the error messatjehe SVGA Server is not installed..." ,
you must install the above-mentioned packagera®ir (see Sectio8.4pagerl).

The Monitor

The monitor settings are the last great hurdle on your road to a running X server.
You find the same divisions in the left tab window list aviohitor ’ to choose

the monitor Vendor *. Clicking one more option, you can choose your model
on the right hand list {'ype’). Should you be unable to find your own monitor

on the list, you can still enter horizontal and vertical frequencies specific to your
monitor by pushing theExpert ’ button. Normally you should be able to find
these in your monitor handbook.

In case you do not have any monitor data availaBx will set horizontal fre-
quencies to 29-61 kHz and vertical frequencies will be set to 60-70 Hz. Most
monitors should not be harmed by these settings.

If the screen remains dark for more than a few seconds after starting the X server
or it flickers wildly, you should shut down the server immediately wdh ) +

+ ((—) denotes the “backspace button”) If you don't, this might
damage to your monitor.

The Desktop

If your graphics card installation was successful, you will have a large number
of resolutions and color depths to choose from. They can be administered from
the ‘desktop ’ menu (Figures.12pagel5?).

The ‘desktop ' tab window might remind you of another operating system
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—| =5 CardExpert £

Server-3ettings | Chipsets | Options |

% Server———— ~Memory
SYGA 3 %4096 3

—Ram DAC speed

180

| J
20 80 40 200 260 320 380

¢ [ Gonca |

Figure 5.11:SaX: Graphics Card — Expert Options

In this window you can choose a different resolutiargblutions ) for each
color depth (tolor 7).

If you would like to set a list of several resolutions for a particular color depth,
you can do this in expert modeEkpert ', Figure5.13pagel53).

On the tab windowResolution ’you will see:

‘Resolution ' This tab window is divided into three sections:
‘Possible ' resolutions.
‘Current ' resolutions.
‘Colors ' the list of color depths.

First you should choose your preferred color depth on the vertical button
panel to the right Colors 7); the resolutions have to be adjusted to these as
well.

The X server can start in several color depths, e. §. bit color depth. 256
colors can be shown on the desktop. Each color depth, in turn, can have dif-
ferent screen resolutions, e.890x600 . Not all resolutions are available for
each color depth. Thus for some cards a resolutiots606x1200 pixels at
32-bit  color depth is not possible as too little graphics memory is available.

For8 bit colordepththere are several resolutions available, fr&@0x1200
down t0640x480 ; they are listed in theActual Resolution List ". You
can change resolutions by pressifag ) + + (+) to cycle forwards
through the list ofcir ) + + () to go backwards. (you must use the
keys(*) and (=) on the number pad). The first entry in the list is always
chosen by the X server when it is initialized.

You must copy the desired resolution from the list@fssible ' resolutions
to the list of ‘current  ’ resolutions. First you click on the resolution to mark
it; then you click on the buttor ° to copy the desired resolution to the list of
‘current ' resolutions. By clicking R you remove the current resolution.
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= sax LAy

File Settings Infos Language Help‘

IMouse | Kevhoard | Card | hanitar | Desktop |

Desktop Colors—— Resolution

j [16bit [55538] %] Lmaumuzz& 3
Configure this mode |
—~Desktop color scheme
s Il ndicates 640x480 standard
é‘ [ Indicates New resolution area
e p—
Expert
Press F10 to enter menu | Mext == I

Figure 5.12:SaX: Desktop

The sequence ottrrent '’ list entries can be changed via the arrow buttons
at the lower end of the list window. First you mark the entry you want to
move and then you left-click the up or down arrow. In this way the entry
swaps places with its predecessor or successor.

When you are happy with your settingssabit color depth, you can select
another color depth in the box on the right, suchi@sbit . Now you will
see alist of possible ' resolutions at this color depth. They can be changed
in the same way as described above.

‘Virtual resolution " this tab window lets you set the virtual resolution of
your desktop. If you want to configure a virtual desktop you need to increase
the valuesVirtual X ' (= width) and ‘virtual Y ' (= height). Generally,
this feature isnot chosen by most people. Background information: the X
Window System is capable of defining a virtual desktop that is larger than
the actual screen size, for example, using a virtual resolutidr %#x864
with a screen resolution @00x600 .

1

‘Special " the ‘special 'tab window allows user-defined entries. In addition
you can determine theytality ' of the “modelines”, i.e. you can choose
between two different calculation methods.

Now you should set the default color depth with which the X server should start.
To do this you need to select the color depth you want in¢beén ’ tab win-

dow (with ‘colors ") as your current color depth; once this is done you should
move to the next item onChange current mode ’; this should start the X
server check ...
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Figure 5.13:SaX: Screen

Testing the Configuration

After a short time a message box appears; if you are satisfied, clickmhen

a background image and a split window should appear; in the left half there is
information on your current resolution and on the horizontal and vertical monitor
frequencies.

In the right half you should see two button fieldszé ’and ‘position ’, which

allow the image to be adjusted. The arrow boxesire’ ' allow the horizontal

and vertical image size to be increased or decreased; irtisgion ' box you

can change the position of the image relative to the monitor. Adjust the screen
image to suit you.

Small rectangular image controls can be found in all four corners of the screen
image. Ideally they should be all be visible and not display any distortion in
color.

Tip
You can only make fairly small monitor adjustments using SaX; it cannot
replace manual adjustment using the controls on the monitor itself !

After adjusting the screen image, there are two ways of closing the window:

‘Save’: End your X Window System configuration, saving the current settings.
This takes you back to the command line.

‘Cancel ": Interrupt your X server setup and discard the settings.

Presgai )+ if you want to return to the first console.

153



5 The X Window System

5.4.1 Reconfiguring

SaX can also be used to adjust an X server which is already running to your
specific needs.

SaX reads, in the existing filetc/XF86Config  , where the X Window System
stores and analyzes the configuration data. This is why you don't really need to
make all the settings from the screen, sigszX adopts the existing, function-

ing configuration of the X serverSaX displays this data in the tab windows
mentioned above.

You are free to do as you want, however, in making new settings for your X
server configuration: you can select hardware from a comprehensive monitor
database, thereby better adapting the configuration to the monitor’s capabilities,
as well as adjusting the screen position.

SaX also provides a comfortable GUI to administer color depths and resolutions.
Itis easily accessed, simply by clicking on tlsereen ’ tab window.

5.4.2 Troubleshooting

Here are the main and most frequent problems encountered when configuring X
windows withSaX:

« If the screen image flickers during the configuration test, or the image turns
black, you must shut down the X server immediately, since the monitor could
suffer damage if you continue to run the present configuration.

Presscul )+ (At ) +

You should select theMonitor ' tab window and look for a different moni-

tor, or enter the monitor data by hand; the procedure is the same if the image
begins to flicker while the screen is being adjusted.

* In particularly tricky casesSaX has some command line options available,
such as:

--server vgalé : This will start SaX with the VGA16 server instead of
the server appropriate for your card. This server should run on almost all
VGA cards. This server is automatically used if your graphics card is not
recognized, or if you have an ISA card.

Up-to-date documentation @aX can be found in the directorysr/share/
doc/packages/sax . If something unexpected happens when stariag or
during the configuration steps, then this will be logged in the fitest/
ServerLog and /root/StartLog . These files will provide you with clues
on how best to proceed.

154
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5.5 Configuration Using xf86config

In most casesXF86Setup is superior toxf86config as a simple configuration
tool. There are, nevertheless, some rare cases Wik@a&Setup fails. If so, just
usexf86config, which almost always works.

XFree86-4.0 includes a similar text-based prograi®6config. At some points

this contains dialogs which have been somewhat modified and, of course, it
writes the configuration file téetc/X11/XF86Config . In XFree86-4.0 how-
ever, the use off86config is usually not needed, since “problem” graphics cards
can also be configured with the “Framebuffer” or with thga module as de-
scribed in Section5.3.3pagel39and5.3.3pagel40.

Make sure you have the following information available:

* mouse type, port to which the mouse is connected and baud rate (the baud
rate is normally optional).

« specifications of the graphics card
« monitor data (frequencies, etc.)

If these settings are known, or you have your manuals at hand, you can start
configuring. Remember that you have to'tmet’  to do this.

The configuration is started with:

earth:/root # lusr/X11R6/bin/xf86config

Mouse

After the welcome screen, you are asked about your mouse type. You are offered
the following selections (see Outpbi. I

1. Microsoft compatible (2-button protocol)

2. Mouse Systems (3-button protocol)

3. Bus Mouse

4. PS/2 Mouse

5. Logitech Mouse (serial, old type, Logitech protocol)
6. Logitech MouseMan (Microsoft compatible)

7. MM Series

8. MM HitTablet

Output 5.5.1: Mouse selection for X

While selecting the mouse, you should bear in mind that many of the new Log-
itech mice are either Microsoft compatible, or use the MouseMan protocol. The
selectionBus Mouse refers to any bus mouse, including Logitech!

Selection is made by entering the relevant number. There may be a question
whether “ChordMiddle” should be activated. This is necessary for some Log-
itech mice or trackballs, to activate the middle mouse button.

Please answer the following question with either 'y’ or 'n'.

Do you want to enable ChordMiddle?
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5 The X Window System

If you have a two-button mouse, you can emulate the third button by answering
‘y’ to the next question.
Please answer the following question with either 'y’ or 'n".

Do you want to enable Emulate3Buttons?
The middle button is emulated by simultaneously pressing the two mouse but-
tons.

Next you must specify the mouse’s interface:
Now give the full device name that the mouse is connected to, for example

/dev/tty00. Just pressing enter will use the default, /dev/mouse.

Mouse device:
If you have already entered a port for your mouse during the system installation,
just enter’dev/mouse

Keyboard

Next you are asked whether to assigeta (ESC) to the left Alt-key and to
assignModeShift  to the right Alt-key.

Please answer the following question with either 'y’ or 'n'.

Do you want to enable these bindings for the Alt keys?

If you answer y’, you can access the German keyboard via the (ght, and
the left(ait ) can serve as the meta kéy.

Monitor
Next you should specify your monitor. You should be extremely careful with

vertical and horizontal frequencies! These can be found in your monitor hand-
book.

Caution
Setting frequencies incorrectly can lead to irreparable damage to your mon-
itor! The X Window System only addresses video modes which operate the
monitor in the given frequency range. Entering frequencies for which the
monitor was not designed can cause severe damage to it!

Some monitors are listed undesr/X11R6/lib/X11/doc/Monitors 4,

To enter the horizontal frequency, the following selection is displayed (see Out-
put5.5.20n the facing page):

You should only choose one of the predefined modes if you are unsure of the set-
tings for your monitor. Selectiori0’ allows you to enter your own frequencies.

3e.g., in Emacs.
4We cannot be held liable, of course, if this information is inaccurate!
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hsync in kHz; monitor type with characteristic modes

1 31.5; Standard VGA, 640x480 @ 60 Hz
2 315 - 35.1; Super VGA, 800x600 @ 56 Hz
3 31.5, 35.5; 8514 Compatible, 1024x768 @ 87 Hz interl.

(no 800x600)
4 31.5, 35.15, 35.5; Super VGA, 1024x768 @ 87 Hz il.,
800x600 @ 56 Hz

5 315 - 37.9; Extended Super VGA, 800x600 @ 60 Hz,
640x480 @ 72 Hz

6 31.5 - 48.5; Non-Interlaced SVGA, 1024x768 @ 60 Hz,
800x600 @ 72 Hz

7 315 - 57.0; High Frequency SVGA, 1024x768 @ 70 Hz

8 315 - 64.3; Monitor that can do 1280x1024 @ 60 Hz

9 31.5 - 79.0; Monitor that can do 1280x1024 @ 74 Hz

10 Enter your own horizontal sync range
Enter your choice (1-10):

Output 5.5.2: Entry for the monitor’s horizontal frequency

The next screen asks you to enter your monitor’s vertical frequency (see Out-
put5.5.3. Again, using the known values (i.e., choi&é)‘is preferable to using

one of the items1’ to ‘4’

1 50-70

2 50-90

3 50-100

4 40-150
5 Enter your own vertical sync range

Enter your choice (1-5):
Output 5.5.3: Vertical frequency choices

Next you should enter a name, vendor name and model for your monitor:

Enter an identifier for your monitor definition:

Enter the vendor name of your monitor:

Enter the model name of your monitor:

These are just descriptive names used to document your configuration which do
not affect the configuration itself. Merely pressiigter ) will select the default
values which are usually sufficient.

Your monitor configuration is now complete.

Graphics Cards / X server

Next you must specify your graphics card:

Do you want to look at the card database?

If you enter y’, a selection of predefined cards is presented.

Here you can select your card by pressing the corresponding number. Do not
trust this list blindly, since there can be differences in clock chip and RAMDAC
settings!

SRandomA ccessM emoryDigital-to-AnalogueConverter.
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5 The X Window System

This is why there is a menu item later to select a RAMDAC and a clock chip,
even though you have entered them already. Then the predefined settings for this
card will be presented as an extra option.

The card definitions contain information on clock chips, RAMDAC and the X
server to be used. Furthermore, some valuable information concerning the card
is written to the device section KF86Config

If your card is not listed, do not panic. You should switch back to the normal
configuration by selectingy’. Only select one of the defined cards if it matches
your card exactly! Selecting a card with a similar name is not recommended.
Similar names do not necessarily refer to similar hardware.

Further information on how to configure your card is given in chapter Sebttén
pagel62

After specifying your card, the X server is next86config displays the choices,
as seen in Outp&.5.4

Choice 5’ only appears if you have selected one of the predefined cards in the
previous step. In this case, chooséto select the X server most suitable for
your card.

1 The XF86_Mono server. This a monochrome server that should work on
any VGA-compatible card, in 640x480 (more on some SVGA chipsets).

2 The XF86_VGA16 server. This is a 16-color VGA server that should
work on any VGA-compatible card.

3 The XF86_SVGA server. This is a 256 color SVGA server that supports
a number of SVGA chipsets. It is accelerated on some Cirrus and WD
chipsets; it supports 16/32-bit color on certain Cirrus
configurations.

4 The accelerated servers. These include XF86_S3, XF86_Mach32,
XF86_Mach8, XF86_8514, XF86_P9000, XF86_AGX, XF86_W32 and
XF86_Mach64.

These four server types correspond to the four different "Screen”
sections in XF86Config (vga2, vgal6, svga, accel).

5 Choose the server from the card definition, XF86_S3.

Which one of these four screen types do you intend to run
by default (1-4)?

Output 5.5.4: Selecting an X server

When you have selected a server, you are asked if you want to create a symbolic
link to /usr/X11R6/bin/X . If you answer withy’, you are asked whether you
want to put it in/var/X11R6/bin/X

Do you want to set it in /var/X11R6/bin?

Reply with 'y’, since it may not always be possible to write/tsr

Afterwards, if you have selected” (the accelerated servers) in the previous
selection, a menu is presented of all available accelerated X servers, as shown in
Output5.5.50n the facing page.

After selecting your X server, you how have to configure your graphics. First

you should specify the amount of memory the card has, as seen in Guipait
on the next page.
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Select an accel server:

XF86_S3
XF86_Mach32
XF86_Mach8
XF86_8514
XF86_P9000
XF86_AGX
XF86_W32
XF86_MACH64

0O~NOOAWNPR

Which accel server:

Output 5.5.5: Accelerated X server options
How much memory do you have on your graphics card:

256K
512K
1024K
2048K
4096K
Other

o U WN P

Enter your choice:

Output 5.5.6: Selecting video memory

Next, you must enter the name, vendor name and type for your graphics card.
These are merely descriptive entries. If you earlier selected a card from the
predefined list, pressir@nter ) will enter this as the default.

Enter an identifier for your graphics card definition:
Enter the vendor name of your graphics card:

Enter the model (board) name of your graphics card :
If you chose an accelerated X server, you must enter the RAMDAC settings.
This only applies to the S3 and AGX servers.

In most cases, simply pressit@ter ) will suffice. If you have selected a graph-
ics card that supports a specific RAMDAC, this should be chosen here (see Out-
put5.5.70n the following page).

After answering this question, you can enter a clock chip for accelerated cards,
if you have one (see Outpbt5.8on the next page). Entering a clock chip avoids
clock lines, as the clocks needed can be programmed.

If a card without a clock chip is selected, just pré&sser ) (thus not selecting a
clock chip). If a card has been selected, the clock chip is set as default (if there
is one).

If no clock chip has been seti86config suggests running -probeonly to deter-

mine the clock timings supported. These are automatically writt&r&6Config

in a separatelocksline.

Here, we must explain why the automatically defined settings caeddy dan-
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1 AT&T 20C490 (S3 server) att20c490

2 AT&T 20C498/21C498/22C498 (S3) att20c498

3 AT&T 20C505 (S3) att20c505

4 BrookTree BT481 (AGX) bt481

5 BrookTree BT482 (AGX) bt482

6 BrookTree BT485/9485 (S3) bt485

7 Sierra SC15025 (S3, AGX) sc15025

8 S3 GenDAC (86C708) (autodetected)  s3gendac

9 S3 SDAC (86C716) (autodetected) sdac

10 STG-1700 (S3) stg1700

11 Tl 3020 (S3) 1i3020

12 Tl 3025 (S3) ti3025
Output 5.5.7: Setting a RAMDAC

1 AT&T 20C490 (S3 server) att20c490

2 AT&T 20C498/21C498/22C498 (S3) att20c498

3 AT&T 20C505 (S3) att20c505

4 BrookTree BT481 (AGX) bt481

5 BrookTree BT482 (AGX) bt482

6 BrookTree BT485/9485 (S3) bt485

7 Sierra SC15025 (S3, AGX) sc15025

8 S3 GenDAC (86C708) (autodetected)  s3gendac

9 S3 SDAC (86C716) (autodetected) s3_sdac

10 STG-1700 (S3) stg1700

11 Tl 3020 (S3) ti3020

12 Tl 3025 (S3) ti3025

13 Normal DAC

normal

Output 5.5.8: Setting the clock chip

gerous if the card has a programmable clock chip, the X server, when probing,
cannot distinguish between the different clocks and only recognizes clocks 0, 1,
and sometimes, 2. All other values are more or less random numbers (normally,
clocks 0, 1, and 2 are repeated and are replaced by zeros).

All clocks apart from 0 and 1 are strongly influenced by the pre-programmed
clock chip. Thus, clock 2 could have a different setting when probed (and which
was written to the filXF86Config ) than when the X server is later started. Then
all the timings would be wrong and the monitor could be severely damaged!

A good indication of a programmable clock chip (and the problems this might
entail) are many zeros or repeated timing values. Never ever write such values
to XF86Config !

To configure clock chips, follow these steps:

* The bestway is to enter an existirg@¢grammabl@clock chip if there is one.
It will be programmed accordingly and yoXF86Config will not contain
clock lines. You can compare chips on the card with the chips offered in the
menu. Most newer S3 cards have a programmable clock chip.

« If you do not have a programmabddock chip, you should launck-probeonly
and compare these values with those in the manual. If these values corre-
spond (2), you should enter them iRF86Config . If there are no hints
in the manual, you can determine the values by rundinrgrobeonly (this
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works best on an unloaded machine). Check whether the values are cor-
rect, since clock values cannot be determined for every card. (Many zeros
or repeating values are a sign of invalid settings.) Enter the correct values
into XF86Config . Do not omit any values; do not try to rearrange them or
change them in any way. The values have to be entered in their exact order.

Exception: if the P9000 server is used, the order is irrelevant; just enter the
modes for the desired clock in tlsbocks line

* In general: if there is a programmable clock chip, there shoulddixgocks
line in XF86Config (exception, P9000).
For cards without a programmable clock chip, there should tdecks line
in XF86Config . This avoids the tedious (and sometimes even dangerous)
testing at each startup. Furthermore, for cards with unreadable values, there
are no invalid values and there is no risk to your monitor.

After having read the previous section, if you want to let clocks be recognized
automatically, just answey’ to the following question:
Do you want me to run 'X -probeonly’ now?

Now the screen will turn black and th